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The Challenge for Engineers Farm Ma- 
chinery Design Charles Scranton 


Factors Affecting the Wind Resistance 
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Comparison Various Methods Brood- 
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NEW CASE MOVIE SHOWS HOW SAVE FEED VALUE 


16MM FILM 
IN SOUND 
AND COLOR 


Hay can hold more nourishment than 
did the plants which was made. Hay 
commonly put loses tragic propor- 
tion its feed value, particularly its 
precious proteins and vitamins. Teaching 
farmers and students how save the maxi- 
mum hay’s healthfulness promote 
more prosperous agriculture, healthier 
populace. 

Entitled Curing Baled Hay,” 
new Case educational motion picture and 
companion take-home booklet show (1) 
how put the best possible hay into the 
bale, and (2) how preserve maximum 
nourishment curing, with particular atten- 
tion vitamin and protein content. Film 
and booklets are available free charge 
responsible parties. 


Sixty educational items prepared Case 
its contribution prosperous and enduring 
agriculture are available without charge. Each 
Modern Farming.” You are invited request 
catalog and materials through your nearest 
Case dealer branch house. Case Co., 
Racine, Wis. 
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from the “cart before the horse” came 


through 


applied dozens implements through 


BLOOD BROTHERS Universal Joints 


Even the cart before the the early corn binder was 
step the right direction. 


For was ove idea that led new until engineers developed the tractor 
Then, with dependable universal joints bridge the power from tractor 
tool, the door was open highly productive New Ideas like this! 


was indeed great concept economy-wise well engineering-wise that 
enabled one tractor power dozens different machines. 


And significant that, for most these implements, specify 
Blood Brothers Universal Joints get the power through 


For farm implements, more Blood Brothers Universal Joints 
are used than all other makes combined. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


AGRICULTURAL UNIVERSAL JOINTS 
Division Standard Steel Spring Co. Chicago Office: 122 Michigan Ave. 
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INTERNATION 
EQUIPMENT 


the many evidences Aetna quality, none more 
impressive than the roster famous manufacturers 
featuring Aetna products their standard recom- 
mended equipment. why are especially 
point our 27-year supplier-relationship with 
the World’s largest producer farm 
International Harvester. 

Today, all types Aetna products are regularly 
specified for key applications the distinguished line 
motor trucks, farm tractors, crawler 
tractors and other hard working power 
units bearing the emblem. Supply- 
ing these essential components the 
hundreds thousands schedule, 

“‘on the exacting metallurgical, 


uniformity and tolerance and prices that are 
right, naturally for top-flight technical and man- 
ufacturing well large-scale facilities. 
abilities, are proud say, are greatest 
the down-to-earth reasons for pro- 
nounced preference for Aetna products amongst lead- 
ing manufacturers the Agricultural Equipment, 
Automotive, drilling equipment and general indus- 
trial fields. Perhaps the things they like about and 
our services would prove profitable 
you. Possibly could place bearing 
part you need mass production— 
saving. Shall talk over? Aetna 
Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, 


PRODUCTS world-famous Aetna T-Type Clutch Release Bearings Boll Thrust Bearings All Types and Sizes 
Angular Contact Boll Roller Ball Retainers Hardened and Ground Washers Sleeves Bushings Misc. Precision 


Aetna 
; 
5 
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The McCormick #64 Harvester Thresher, shown 
above, features balanced flow, high capacity oper- 
ation. International Harvester engineers assured 
the large capacity this combine designing 
the wide rasp bar type cylinder. 

Durkee-Atwood Company furnishes special 
construction agricultural V-Belt for the cylinder 
drive shown the right. This belt was specific- 
ally designed sustain large power and shock 
resistance requirements this drive. 


D-A supplies dependable V-BELT drives for Agriculture 


Durkee-Atwood V-Belts are delivering the power better implement belts for the farm equipment 
for more and more manufacturers agricultural industry are constantly being performed. 
equipment. The Engineering Departments Durkee-Atwood attention details both 
these majer manufacturers are finding thev can adherence specific engineering standards and 
depend Durkee-Atwood quality the field adherence specific delivery requirements make 
for the most severe types drives. Engineering Durkee-Atwood your best possible source for 
service and development work towards even your V-Belt requirements. 


DURKEE-ATWOOD COMPANY 


Dept. AE-9 MINNEAPOLIS 13, MINNESOTA 


PRODUCTS 


Suppliers of original equipment agriculture V-Belts for major manufacturers of: 


COMBINES MOWERS HAY RAKES FORAGE HARVESTERS 
CORN PICKERS WINDROWERS CHOPPERS © COTTON PICKERS 


Form No. 532 
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V-BELT DELIVERS THE POWER 


HELP FARMERS 
PLAN FOR PROFITS WITH 
PORTABLE SPRINKLER 
IRRIGATION! 


This New Reynolds Booklet Tells 


How Get More Income Per Acre... 
Send for Today ... FREE! 


Here, this new and bigger booklet, 
find helpful data portable sprinkler 
irrigation. see facts and figures 
increased crop quality and quantity from 
every place the United States. You'll see 
photographs typical portable sprinkler 
irrigation systems. find hints plan- 
ning for similar systems that will help ex- 
tend growing seasons and pasture feeding, 
improve crop quality, increase yields and 
protect against dry-spells. 

you, the dealer your 
area who sells Reynolds Aluminum Irriga- 
tion Pipe familiar with local conditions. 
And like you, wants promote better 
farming methods. Consult him specific 
irrigation requirements. 


Reynolds Metals Company, 2588 S. Third St., Louisville 1, Ky. 
Member of 


Please send the new edition of ‘More Income Per Acre,’ your new 
Association of SPRINKLER IRRIGATION EQUIPMENT MANUFACTURERS 


booklet on the application and advantages of portable sprinkler 


LIGHTWEIGHT 
ALUMINUM PIPE FOR 
PORTABLE SPRINKLER 
IRRIGATION SYSTEMS 


Nome 


R.F.D. or Street 


Town Stote 
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4 
METALS 


Double Pitch Roller 


Chain for either drives conveyors, you save two ways 


When you specify 


you materially cut costs and reduce weight. 

Because with Baldwin-Rex Double Pitch you get all 
the precision craftsmanship, durability and strength 
standard roller lower cost. You get the 
identical highly finished round parts ... pins, bushings 


Double Savings With 


-REX ROLLER CHAINS 


=> 


and rollers roller chain. You get the same long- 
wearing qualities and ultimate strengths. 

The pitch, distance between pin centers, double 
pitch chain twice the pitch standard roller chain 
the same width and strength. Thus, for each pitch 
chain, you save one set round parts. You get high 
quality chain that costs less that saves weight! 

Double pitch roller chains are NOT substitute for 
standard roller chains. They have very definite field 
application power transmission. Where speeds are 


CHICAGO CINCINNATI CLEVELAND DALLAS 
INDIANAPOLIS + JACKSONVILLE «© KANSAS CITY 

LOS ANGELES LOUISVILLE 


September 1952 
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slow medium, loads are moderate, where centers 
are long, they offer the economical choice. 


FOR CONVEYING SERVICE, however, double pitch 
hard beat. Because its fewer parts, lighter and 
more economical than A.S.A. standard roller chain, yet 
retains all the precision workmanship standard 
roller chain. The conveying series assures extra long life 
because the straight-edged plates provide greater wear- 
ing surface. wide range standard attachment links 
available for double pitch chains. 


MILWAUKEE 


MIDLAND, TEXAS * MILWAUKEE «© MINNEAPOLIS 
NEW YORK «+ PHILADELPHIA ¢ PITTSBURGH 
PORTLAND, OREGON + SPRINGFIELD, MASS. 
ST. LOUIS * SAN FRANCISCO «+ SEATTLE 
TULSA + WORCESTER 
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COMPANY 


Our new booklet No. 51-2 con- 
tains all the facts, including dimen- 
sions, specifications, prices and 
horsepower tables. Just call your 
nearest Baldwin-Rex Field Sales 
Engineer mail the coupon. 


§2-421 
Chain Belt Company 
376 S. Plainfield St. 
Springfield Mass. 
Please send copy Bulletin 51-2. 

$31 


LZ 


This view shows 4 Fafnir 
Pillow Blocks on main 
lifting shaft which raises 
entire weight of picker 
mechanism when 
operating over uneven 
ground and 2 

Fafnir Radials on idler 
pulleys 


You know how important have piece 
equipment shape and ready use the best 
harvesting days. With Ball Bearings 


capacity and crop recovery plus low-cost opera- 
tion. six hundred Rust Pickers operating from 


One two years, not one Fafnir Ball Bearing has 
many major turning points, Rust Cotton Pickers 


are equipped render such service. 
Ball Bearings, sealed and shielded for 
retention lubricant and protection against dirt 


More than just good bearings account for this 
successful application. Fafnir engineers have 
worked with Rust designers, right from the start 

typical example the Fafnir “attitude and 
Maybe these attributes can help you 
find better, cheaper way use bearings. The 
Fafnir Bearing Company, New Britain, Conn. 


and moisture, assure easy starting, trans- 
mission ot power, low power consumption and 
long service lite. They have helped Rust Cotton 
Pickers earn reputation for extremely high 


BALI PEARINES USE» OM RUST PICKERS 


Pillow Blocks .. . 
featuring the famous 
Fafnir Wide Inner Ring 
Bearing with Self-Locking 
Collar . . . easiest of all 
to install. 


The Unique Standard Radicals. . . 
Flangette . with Mechani.Seal- 
with pressed stee! flonges or Plya-Seals — 
and Mechan: Seals (lubricated for life) 


] 
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designed especially 


for your 


machine... 


It’s good news 
for heavy duty equipment, 
agricultural industrial, have 
transmission-axle unit designed and 
built CLARK—and number 
leading manu- 
facturers have 
proved their 
own thorough 
satisfaction. 


Calling CLARK 
engineers collaborate designing new machine 
redesigning old one, good way take 
This pocket size book advantage CLARK’s unique experience field 


invited to send for it. 
This certain: adopting that sensible policy you 


have nothing lose—and great deal gain 
the greater efficiency and dependability 


PRODUCTS OF CLARK — TRANSMISSIONS + AXLES * AXLE HOUSINGS + TRACTOR DRIVE UNITS + FORK TRUCKS 
AND TRACTORS * POWERED HAND TRUCKS + GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS 


CLARK EQUIPMENT COMPANY BUCHANAN, MICHIGAN 


Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
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Cylinder bore wear 
Main bearing wear 
Rod bearing wear 
Piston wear REDUCED 


aye 


MICRON 


ARE THE RESULTS tests just completed 
one the world’s largest automobile and engine 
manufacturers. 


ENGINE WEAR-FILTER TESTS 
“one 

The purpose these tests was determine how 
much the Micronic Full-Flow element reduces wear. 

Running standard gasoline engines under extremely 
adverse conditions, test engineers found that Purolator 
Full-Flow filtration was the best all 
tried far superior any partial-flow filter. 


= 


The secret this amazing per 
formance the Micronic 
Filter Element with times the 
filtering area old-style filters. 
the on/y element capable deliver 


ing full-flow rates during its entire 
service life, with effective, depend 


able filtration down microns 
0.000039 in. )! 

Purolator’s Engineering Depart- 
ment will gladly cooperate help- 
ing you adapt super-efficient Purola- 
tor Micronic Full-Flow filtration 
your own requirements. Just write! 


+ Pat. of 
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PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices : 
Chicago, Detroit, Lor Angeles 


MICRONIC OIL 
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Torrington Needle Bearings are used many high 
speed applications and operate smoothly and effi- 

Careful design and precision workmanship give 
Needle Bearings low coefficient friction. And the 
full complement small diameter rollers constantly 
maintains thin film lubricant all bearing con- 
tact surfaces. Result: smooth performance, high 
radial load capacity and long service life con- 
tinuous intermittent high speeds. 

Torrington engineer help you get it, along with 
other Needle Bearing advantages such compact 
size, light weight and ease assembly. 

THE TORRINGTON COMPANY 


Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors in Principal 
Cities United States and Canada 


TORRINGTON BEARINGS 


Spherical Roller Tapered Roller 
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The Eaton Free-Valve com- 
prised special spring seat 
washer, cap, pair flat 
keys, and special 
valve stem shape. Normal tap- 
pet lash maintained 
commodate valve 
The cam causes this lash 
taken first; the tappet 
rocker arm then (through the 
cap) lifts the spring retainer 
and spring, thus taking the load 
off the valve before lifting it. 


plied practically any engine 
without design changes. Eaton 
engineers will welcome 
discuss the 
application Eaton Free- 
Valves engines proposed 
now design. 


FREE-V 


LVE 


Prevents Valve Failure Due 
Stem-Sticking and 


The Eaton Free-Valve free any restraining force set 
the spring, other than the normal vertical components 
necessary control the rise and fall dictated cam motion. 
During major portion the lift cycle, valve motion con- 
trolled, but the valve free float within the limits the 
free-valve clearance. 
This free-floating action keeps deposits from building 
the stem, guide, seat faces. also provides the motion 
necessary keep film oil the stem and guide surfaces, 
preventing and excessive wear. With the elimination 
restraining forces, the normal tendency the valve creep 
causes take variable positions with respect the seat 
successive lift cycles. 
The principal effects this unrestricted motion are follows: 
Deposits commonly built the stem the port 
end the guide are continually wiped away. 
Seat deposits are more uniform, and are held 
minimum. 
Building excessive temperatures from local leak- 
age due deposits distortion prevented. 
Performance records covering engines all types all kinds 
service prove that Eaton Free-Valves can and increase 
valve life much ten times over the ordinary life 
expectancy conventional valves. Write for proof. 


MANUFACTURING COMPANY 
CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 


Mec 
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The famous Harvester built Allis 


Chalmers, familiar sight throughout the 
has successfully harvested more than 100 different 
; grain, bean, and seed craps. For dependable, 


specihes Morse products. 


J 


; 


Build better into your 
with Morse Power Transmission Products 


Hundreds thousands fine machines Morse Morflex flexible couplings com- 
made leading manufacturers farm pensate for misalignment and absorb These and other manufacturers 
equipment use Morse Power Transmis- shock loads. fine farm machinery use Morse 


sion Products. 


Power Transmission Products 


Morse products are designed and 
The reasons why are impor- built withstand the severe working 
tant, and easily translated into dollars- conditions which farm Massey-Harris Ltd 


The Massey-Harris Compar 
and-cents advantages for your own constantly subjected. For the farmer, 
Cockshutt Farm Equipment Limited 
machinery. they cut maintenance costs, reduce costly New Holland Machine Company 
With Morse Power Transmission give extra-long service. Moline Company 


Products, tight cost budge can met Let give you full details Morse 
with compromise quality per- Roller Chains and Double 
Morse Power Transmission Flexible Couplings, Clutches 
Products offer many valuable design other products the complete Morse 
advantages. Morse Roller Chains offer line. Write about any application you 
positive power transmission low cost. have mind. 
M=PT Morse means Power Transmission 
POWER 
MORSE CHAIN COMPANY 
Dept. 301 7601 Central Ave. Detroit 10, Michigan 
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FOR DEPENDABILITY 


Photo Courtesy International Harvester Co. 


Rely Dayton for rolls, too! 


Need corn husking corn snapping rolls 
flax draper rolls for any kind 
farm equipment? You can depend Dayton 
technical leadership for rolls that will credit 
your machinery, rolls that protect your 
reputation for dependability. 


ARE ORIGINAL EQUIPMENT THE 
NATION’S LEADING— 
COTTON PICKERS HAY BALERS RAKES MOWERS 


WINDROWERS CHOPPERS SPREADERS 
MILKERS SPRAYERS, etc. 
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into your equipment! 


Agricultural Cog-Belt* 


The difficult and complicated work per- 
formed farm implements frequently 
demands “next the impossible” belts 
and rolls. But Dayton agricultural engi- 
neers are highly successful solving such 
problems. There are number reasons, 
course: years agricultural roll and 
belt experience laboratories that have 
led the way rubber research and 
complete line belts that have proved 
themselves the all V-Belt 


When you call Dayton for help with 
drive, you can sure that our engineers 
will recommend dependable drives 
drives your customers can rely on. 

you have any farm implement belt 
roll problem, let our agricultural engi- 
neers and drive design specialists tackle it. 
write, wire phone. The Dayton Rubber 
Company, Agricultural Original Equip- 
ment Division, 1009 Washington 
Blvd., Chicago, 


FOR EVERY FARM IMPLEMENT! 


Agricultural V-Belt 


Agricultural Agricultural Roundbelt 


Since 


AGRICULTURAL ORIGINAL EQUIPMENT DIVISION CHICAGO, 


DAYTON RUBBER COMPANY, DAYTON OHIO 
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ROLLER CHAINS 


Farm and 


Wine and 


and 


Brillion Grain Drill and 
Grass Seeder Combination 


DIAMOND CHAIN COMPANY, Inc. 
Indianapolis, Indiana, U.S. 


q 
Hume Tractor-Rower Harvester Minneapolis-Moline 
2-Row Huskor 


Oliver Tractor Mounted Geh! Forage Harvester 
Corn Picker 


Innes Bean Windrower John Deere Hay Baler | 
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The 
Correct 


JOINT 
for 
Every 
Industry 
and 


Farm 


for 
Airplanes 


for 
Automobiles 


for 
Trucks 


for 


Farm 
Kater 
Tractors 
UNIVERSAL 
JOINTS 
Helicopters 
make only Roller Bearing universal 
joints. Sizes range from 200 50,000 
for foot pounds torque, with wide 


Construction 


Equipment 


arrangements. Practical design, close- 


— 


tolerance machining and controlled- 


for grain metals assure smooth running 
Road 
and long, trouble-free service. For 
information about MECHANICS Roller 
Bearing UNIVERSAL JOINTS, write 
r 
Mining 
Machinery MECHANICS 


UNIVERSAL JOINT 
DIVISION 


Handling 
Equipment Borg-Warner 


2046 Harrison Ave., Rockford, Il. 


S41 
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w ith the complete a 


izer furnished by Link ok this Oliver Model 8 hay baler hand 


dles up to 8 tons per hour, 


There’s substitute for “total engineering” 
screw conveyors 


LINK-BELT integrates all 
components give you the right 
screw conveyor for your machines 


Here's how “total engineering” works for you when 
you buy Link-Belt Screw Conveyors. First, Link- 
Bele conveyor specialists analyze your needs—then 


recommend the right That means you 


get the exact type and size for your particular 


requirements engineered suit your needs 


addition, Link-Belt Screw Conveyors are accu- 
rately made for easy assembly and smooth, long-life 
They help make your farm machinery 
designing task easier, more flexible. 


Ask the Link-Belt near you for any engi- 
neering assistance you need. 


Link-Belt builds augers and screw conveyors for farm all types 


Combines 


Hay balers 


Cotton 
harvesters 


Manure 
spreaders 


Forage 


Post hole 
harvesters 


diggers 


Feed grinders 


“4 


LINK: 


SCREW CONVEYORS 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
lanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 
4, Toronto 8, Springs (South Africa). Offices in Principal Cities. 12,067-8 
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Factor Publication Values 
HAS been brought our attention that might well 
comment the fact that AGRICULTURAL ENGI 
NEERING member the Audit Bureau Circulations 
This ABC, abbreviated the periodical trade, 
cooperative association advertisers, advertising agencies, and 
publishers, the circulation newspaper and 

periodical members the United States and Canada.’ 
this organization helps its publishers 
a good job tor their readers. Most directly it relates to adver 
tising, and that, addition being important informational 
value readers, supports the publication editorial material 
Based its semi-annual audits, ABC issues copies our 
statement covering the character, distribution, and 
total amount our circulation, well general information 
AGRICULTURAL ENGINEERING and other factors influencing 

its value advertising medium 


This places our journal on a competitive level above that 
publications which fail provide the same similar 
circulation claims. places our advertising pro- 
motion sound business basis consistent with the ethics, 
objectivity and quantitative evaluation engineering 

related further result selective influence the char 
acter advertising carried. The ABC statements show that 
our circulation concentrated among special group tech 
nically and professionally men. They are men whose 
recommendations strongly the selection and purchase 
of products with engineering merit as materials, components, 
complete-unit products for farm use under 
tions, AGRICULTURAL ENGINEERING shows appropriate 
medium for advertising line with the technical and profes 
sional interests this group. clearly not mass medium 
appropriate the advertising consumer goods. Neither 
does appear promising medium for advertising products 
which lack the merit stand under critical analysis 
engineers. Hence, practically one hundred per cent the ad- 
vertising AGRICULTURAL ENGINEERING has positive infor 
mational value its readers, concerning products and services 
consideration this field. 

It must be remembered, further, that advertising does not 
detract from the space available for editorial matter. Rather, 
finances the publication additional meeting papers and 
contributed articles. This particularly important the cur- 
rent period active demand for publication keep pace with 
research, development and application trends agricultural 
engineering progress 

Membership ABC thus sound business measure con- 
tributing volume and quality publication serving the 
mutual interests agriculture, agricultural engineers and the 
manufacturers engineered products useful agriculture. 


Economics Farm Processing 


attention has been called phase farm process- 
ing not covered the editorial entitled, “Sound Promo- 
tion Farm Processing,” which appeared 
ENGINEERING for August, 1952. Our correspondent stresses 
the relative rigidity processing and marketing costs con 
trast the more widely fluctuating prices paid the farmer 
for raw materials 

the marketing Georgia pimientos, for example, the 
U.S. Bureau Agricultural Economics reports that during 
the five-year period 1947-51, prices paid farmers varied plus 
minus 28.2 per cent from the 1946 at-the-plant price taken 
base. the same period, production and marketing costs 
varied less than plus minus per cent from the 1946 cost 
again taken base. the average over the period, the 
total retail price can pimientos, per cent went the 
processing and marketing interests leaving for the farmer the 
remaining 22 per cent 

many instances the proportion the total retail price 


EDITORIAL 


going the payment for raw materials small, and 
turthermore this small fraction subject greater fluctuation 
than are processing and marketing changes. has been this 
basis that agricultural have pointed the 
ness fluctuating price levels relation the 
welfare 


the sound promotion farm processing, economic con 
sideration might well that conducting 
more the processing and marketing functions the farm 
where this possible, would have tendency toward 
ing prices certain farm products and hence the incomes 
the tarmers concerned. 


Utilization Engineering 

the development power supply and trans 

mission for rural-electric service recently 
Lamme Medal, one the highest awards the American 
Institute Electrical Engineers, for his contributions that 
field. closing his acceptance address that engineer, 
Silver, now retired, took a forward look at rural electrification 
special interest agricultural engineers 

The engineering art 1s not static, neither 1s the growth of 
America, and particularly rural America. believe the basic 
engineering principles for farm service have been well 
lished. The big job which now remains continue expand 
ing the profitable electricity attain maxin 
benefits electrification for This sector farm electri 
fication, contident, still holds large potentialities for 
engineering endeavor. gratifying note the present 
throughout the nation the concentrated 
phase the work 

This utilization engineering means relating electric-power 
potentialities agricultural considerations. 
calls the development, adaptation, and application elec 
trical and engineering principles, methods, devices serve 
the requirements agriculture not only but can 
expected develop. While meeting active farm demand 
for electrical means help handle today’s farm jobs, the 
larger engineering opportunity rural electrification may 
analyze and serve the trend progress agriculture 


im 


New Uses for Farm Equipment 
RECENT news release indicates that side-delivery rake 
has been successfully used special-purpose weeder 

and cultivator 

This emphasizes the point that progress farm mechaniza 
tion the summation contributions from wide variety 
sources. this particular case many agricultural engineers 
had known about the rake and its characteristics for year 
more. They knew about its use for the primary purpose hay 
raking for which was designed and built. How much little 
thought they may have given its possible use for other 
purposes is uncertain. It was a specialized farmer, a nursery- 
man with specific cost-cutting problem, who saw this 
particular rake solution his problem 

How many other pieces farm equipment, components 
thereof, involve construction, motions, controls, or other fea- 
tures which might similarly prove useful other unrelated 
applications? The current example adds point the question 

The economics of manufacturing, distribution, and use of 
production goods favor the widest practicable use standard 
items. Farm users will benefit reduced costs and increased 
availability service, wherever added effective uses can 
found developed for standard items components exist 
ing farm equipment. 

Various types specialty farming have particularly 
cult mechanization problems, that they offer only limited 
market for specialized equipment. They represent promising 
field for surprising and effective mew uses for standard equip 
ment, with or without minor modifications, as illustrated by 
the finding that side-delivery rake has possibilities weeder 
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Extra 


but it’s giant stride 
farm implement performance 


Oliver Row Crop 88 
pulling 144 Disc Plow 
equipped with Ingersoll 
Heot Treated Discs 


difference just one manufacturing step makes 
performance tillage Ingersoll takes that extra step 


long proper hardness, and uniformity 
the structure Ingersoll And that eliminates warping 
brittleness, adds extra toughness abrasion 


Seems like its giant stride the performance 

tillage its one the big reasons why 

HEAT TREATED 
with the CLOVER LEAF 


wonder out tillage implements made today are 
equipped with Ingersoll specify Ingersoll the best 


discs for vour customers. 


Ingersoll PRODUCTS DIVISION 


Borg-Warner Corporation Michigan Ave., Chicago 
SPECIALISTS IN TILLAGE STEELS—WORLD 'S LARGEST MANUFACTURER OF DISCS 
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The Graduate Engineer Farm Equipment Design 


HIS paper ts primarily concerne 


ygineer who expects t make a « 
design. Its object is to consid 
which should influence such lecisin 


vided inte fe 


paper has been d 
personal experiences 
1 What industry may expect fron 


if main 


2 What the graduate engineer may expect tron 


Charles Scranton 


Mem ASAT 
{ with the grad number of thi 
ireer of farm equ I venture tos 


er some of the 
n. For this purpose 


1} 


» subjects, and based on process 


He is 


entitled ¢ in 


the graduate engineer ethods, cost analysis, 


industry which attect orginal design 


The general purpose design organization, its make that every 
and personnel requirements with the products with whic 
glimpse into the past and some thoughts the future operation that the 


to assume 


May Expect. 


that the graduate comes te 


observed 


reasonab for industry 


it with a trained mind 


processing 1 


of self-expression within 
of Course, a progressive 
inutacturing 
other tactors 
tield 
allied, because tt 1s 


engineer should work in the 


h he becomes 


shortcomings of the products are 


he should be assigned 


the ability to think logically and to analyze and classity in te a project which permits the development of his own ideas 
formation, and a young man’s enthusiasn which are limited, of course, by the nature of the Company s 
The graduate ts expected to realize that he is not a finished — Preducts its policies. Tt is understood by industry that 
engineer and that much practical experience must be added to every designer should have an ppertunity to be allied with a 
his theoretica Only industry can otter this oppor cause 
tunity Finally, he should have an opy ity tor growth, limited 
It is expected he wall be wi ny strictly by his abilit ind his ¢ sation ild be ce 
reasonable assign o get this practic if ensurate with what he can prod 
facturing, shop practice, field operation, and the drafting root During the past fifteen years in present association, at 
It is turther expected that his traning wall ! t has been V privilege to work with more than one hundred 
express his thoughts clearly through satistactory technical re graduate engineers, both echanical and agricultural These 
ports on any ents within the linuits of bis abilit ecrs | e tous ts a ints of the Lnited States 
It will be willing to work with ideas s ' have passed thr h our company progra All of the 
mitted ntil he has a k engineers in the La Porte or 
thors Knowledge of itnor raduates f tl 
the t IN positron te type, others are working in other 
present matured ideas of his ow! plant t WW. and 
He should understand that ar have ed int ther work 
enyineer st continue to study My experience has been that it 
following | kes a t ten vears atter 
order to ke tor the ye engineer te 
methods, 1 enourh experience with the 
vancements is parts of our indestry 
in which he yuality hor is a hiph-prade de 
signer, and then only 
desizn, he Imagination and mitiative 


the logical 
design 


He must be 
siderable 1 
work 
feel that the drawing board 1s to 
endured, 


tually it as the most 


too many engineers 
while ac 
Satistactory 
means of translating rough ideas 
into a coordinated mechanisn 
What the Graduate Engineer 


May Expect from In try. The 
graduate has a right to expect a 


rican Society of 


at Kansas City 


contribution ot 


Division 
CHARITIES | SCRANTON 
xineer, harvester division, Allis 
itacturing Company Mr 
Cyrus Hall 
in 


chiet er 
Chalmers Mar 
Scranton 
McCormick 


1982 


awarded the 


Gold Medal by 


was 


ow 


and exposed 


r almost completely replaced by modern and 

purpose gas tractor. The selt-t fer also is al st 
extinct, and the ary «rain thresher with 1s complement 
of at least exxht bundle teams, two extra pitchers, and twa 
additional operators have been replaced by the combine har 
vester, There is room tor extensive further developments 
indeed the design and development of better tarm equipment 
ffers a distinct challenge for the r of the future 


of no short cuts te 


It 1s a pleasure to state that al 


most without exception the yrad 
ites that have come to us have 
been sound morally, alert mental 


ly, and those who have chosen to 


tollow design work have done very 
well indeed 
Todays standards of  tarm 


being raised 
is a detinite need 
who are willing 
pay the price carry this work 
torward 

7 he 


2alion 


equipment design are 
rapidly 
for engineers 


and there 


Purt vse of the Design Ov 
gan! What is the purpose 
the orgamization and its 

supply the company with readily 
saleable and manufacturable prod 
There is no pur 
pose manufacturing plant 


ucts of course 


No 
ae nys when he becomes allied with industry, and 
] yvest a tew of ther 
sae tors He 1s entitled to the opportunity 
pe the the limits of his trary. This ts 
| 
f 
f 
This paper was presented at the ar 
Agricultural Engineers thor t 
June 
the Coll 


t the tactor myaniza 1 ¢ plete drawings of all detatls 
ind yroups entering inte a new product 1, alor with the 
Trawings, prepare a ¢ plete set of specifications including 
every washer, bolt, and cotter pin 
Stull another responsi thty of the design organization 1s to 
levelop equipment which avoids patent infringement with ex 
iting products and to build inte its own products orinality 
which may lead to patent protection 
Type Personnel Required for Detelopment Work. The 
key men in a development organization are usually mechanical 
r agrwultural engineering graduates, although there are ex 
eptions. There have been some excellent designers who have 
studied with correspondence schools or other educational 
“ has the courage and initiative to gain knowledge in this 
Wa sa rather unusual individual 
add the key men, there are, course, 
trattsmen, specitication and record personnel, the cost analysis 
troup, and blueprinters 
EXPERIMENTAL DEPARTMENT MANUFACTURES ITS OWN 
PXPERIMENTAL MACHINES BY HAND METHODS 
In our case, we have an expermmental organization that 
inutactures the parts by hand methods for the building of 
experimental ichines trom drawings supphed by the engi 
ee! department. This organization consists of machinists, 
welders, sheet metal workers, assemblers, field operators, and 
test personnel 
In some instances, we place a college graduate in the exper 
ental shop where gains manutacturing and 
ence, in other cases, he ts tirst placed in the drafting room. It 
purpose round out his gets design, 
inufacturing, and held operating knowledge 
TheG n Pr Derelopment Each particular line ot 
products has some special objectives, but T refer here briefly to 


harvesting equipment design with which Tam most familiar 

harvesting machines operate thirty sixty days 
vear only ost caretul consideration must be given to cost, 
weight, and strength tactors. It is easily possible to overdesign 
by building inte these products wear factors for year-round 
Operate 

At the same time, those products must give capacity per 
nen ance, they should have low power input requirement, they 
Should have good appearance, and they should have ease 
service and simple adjustments. They should be designed so 
they wil tor our ¢ ers to operate, in fact, we go 
to some to guard then against their own carelessness 

teel designers should strive tor distinctive appearance and 
orginal features in their products, and, at the same time, they 
should ake every ettort to give the user the best possible 
performance tor the lowest dollar investment 

H Product ly Deteloped and Tested. Wis not the pur 
pose of any ft. equipment comp to place in the hands ot 
its users equi ent which has not been thoroughly tield tested 


In the case of a new devek istomary to build 


A 


The Allis Chalmers WD tractor and hay baler in operation 
a limited number of pilot machines. These are run for the 
maximum number of hours under all possible conditions, many 
changes are often made, and the machine again tested. This 


work sometimes goes for period several years before 
the product ts ready 

In the case of harvesting machinery development, test work 
must out during the harvest. you want know 
how cotton picker, corn picker, grain harvester works, 
you have to take it to the tield and harvest the crop. Labora 
tory tests are limited strength materials and produc 
tron problems 

The harvest season long and much work must 
done in a short time. There ts a great deal of cut and try in 
spite of technical training, and much of one’s education ts in 
acquiring the knowledge of what not to do 


for sale 


iS not 


What a Product Engineer Should Knou. A good farm 
machinery engineer should have a rather broad working 


knowledge of a wide variety of subjects. His college education 
will give him groundwork, but takes many years 
acquire a thorough understanding of the specitic line which he 
wishes make his lifes work. Obviously the training after 
college varies somewhat with specialized work 

Generally speaking, the high-grade designer the farm 
equipment business must acquire either after college 
working knowledge of the following things 
knowledge many materials 
and how use them best advantage. very for- 
tunate position today because has many more these 
materials select from than designers had even ten years ago 


He must have a fundan 


should have fundamental knowledge mathematics 
and the strength of materials 

should know how apply power transmission through 
gears, chains, flat and V belts, and universal joints 

should know pattern 
foundry practices 

should know how express himself through good 
mechanical drawings and, further, through oral and writ- 
ten reports 

should have general knowledge farm equipment 
and its limitations 

must know something machine shop practice, weld- 
ing, stamping, sheet metal work, forging, and heat-treating 

should have fundamental production 
costs because essential that able design equipment 
the lowest cost method 


something about making and 


should know something about crops, their character 
and their yields 

Sooner or later, he will have to know something 
law and its application 


ISTICS, 
of patent 


t he the i facture f equipment which gives service 
i t i i i vet oequit et 
to te a leas erned with the specit ne of 
The thinking of a engineering organization is twofold 
erned with th the tant provement of existiny 
which iy lead to products tor the tuture. During this process 
The inufacturing that the tier re tas the hest 
lecrded t inufacture it, there is 4 further responsibility tor 2 
engineering to work with the service and educational depart 4 
It know lecdpe ist be ultimately passed along to the user A 
5 
pee 
Rise 
4 


AGRICULTURAL ENGINEERING for Se! 


He will tind that actual experience in assemt 
assembling machinery will help 
re easily serviced product 


to design a better and 


Character ‘ ta Good Derelopment Engmeer. 1 should 
like to venture a few of the requirements of a good design of 
| vent engineer. The first of these 1s concerned with 
the I 


ect with 
other engineers in the industry, and we are disturbed about the 


» board. IT have discussed this sut 


general attitude of the college graduate toward this work. It is 
etting to be a rather rare thing to find a man who does not 
object to board work although he has declared himself inter 


roduct than through caretul analysis on the board as the de 


sign progresses. If the product has been properly developed, 


ut to cost 


consideration has been given not only to functs 


and manufacturing as well. There are no quick methods to 
this end. We are not interested in engineers who object to this 


kind of a prograr 

It seems to me that a good designer would wish not only to 
lay out his work on the board, but to follow at through the 
laboratory and through its field testing. All of our engineers 
are trained this way 


Certainly thinking excellent characteristic 


good product engineer. The resultant must withstand 


criticism, and it must be possible te mould them into a satis 


factory workable tool 


The product engineer should not afraid Any 
unusual developments are lable to prove troublesome, and it 1s 
the tinal result that counts. A progressive Company expects this 


A good product engineer will not hesitate to develop ideas 
of others if they are good ones. American industry has been 
built through ideas which come from all sources; many good 
suggestions for farm equipment have come from farmers 

Meticulous attention to detail is an important character 
istic good designer. One weak part can ruin the function 
of an entire machine 


never be a yes man. However, he must maintain an open mind 
because many times he will be wrong 

engineer must willing accept criticism part 
his work. This will come trom the user, the manutacturing 
organization, and the sales organization, and he must be able 
to distinguish between what is just and unjust. If numerous 
comments are unfavorable to the product, he had better do 
something about the 


THE PRODUCT ENGINEER MUST HAVE A SENSE OF HUMOR 


good product engineer must have sense humor. There 
are times when the going will tough, and there nothing 
more tragic than engineer who feels sorry for himselt 

Another characteristic that he must acquire is the ability to 
evaluate objectives and to know when these objectives have 
reached the point where the product saleable. design 


the ultimate 


Finally, he will have to know that there 1s no substitute for 
hard work, that there are no short cuts to success, and that his 
rewards are in proportion to his service to his company and 
the users of the company s products 


Why College The purpose college educa 
tion help the graduate engineer develop the following 
characteristics 

The first trained mind with the ability think, 
classify facts, and learn where knowledge can obtained 

The second technical education which includes mathe- 
matics, mechanisms and mechanical motions, application 
materials product design, strength materials, expression 
through engineering drawings and machine design, and self 
expression through speaking, letter writing, and the ability 
make technical reports 

The third ts to broaden his general outlook and to develop 
scientific approach problem 

The fourth develop study habits and the orderly use 


The ntth is to develop confidence without egotism and t 
learn something of the dignity of work 
The sixth is t fevelop an imagination and an rng 
nature 
Experience and Ii Teaching This month it has been my 
privilege to have been associated with tarm equipment design 


tor forty vears. Many of these years were spent working or 


have found these years most satisfactory 


e drawing board, others in the factory, and some in sales. I 


It there are any conclusions to be drawn trom the past, it 
is the certa 


change. Because better facilities with 
which work today, changes will probably come much taster 
nm future years 


Many pet theornes have been thrown out, some formulas 


have proved to be ina lequate, and the colleges haven't always 
been myght. Many things have worked although theoretically 


they shouldn't; others haven't worked although theoretically 


they should 


In the farn equipment business the old steam engine and 
exposed-pear tractors have almost completely been replaced by 


the modern and ethcient all-purpose gas tractor. The binder 1s 
almost extinct, and the stationary grain thresher manned by at 
least exght bundle teams, two extra pitchers, and two additional 
operators has been replaced by the combine harvester 

Within this period, the electric light, telephone, automo 
bile, airplan radi, television, bn 


bomb, and many other developn 


ness machines, at 


have come 


The Challenge for the Future. certain that the design 
and development of better farm equipment carnes a distinct 
challenge for the engineer the There certainly 
room for improvement in present equipment, and new types of 
farm tools wall tind their way into the picture 

Some of the things which should be given attention are 
simplitcation of farm machines, reduction in size and more 
versatility in tools, quieter running units, sater machinery, 
reduction in weight, reduction in power input require! ents 
units which require less lubrication attention, more Comfort for 
the operator, and more simple controls 

The development of these tools should prove to be a fasc 
nating experience and a most satistactory way of lite for 
qualitied engineers 


Why “Agricultural 
well that have chosen the term “agricultural 
for our work. Rural engineering would doubt 


bé quite satisfactory, but rara/ is not as Comprehensive a tern 


as 


I think it best to establish well the term “agricultural engi 
neering, and in so doing we will accomplish much toward 
securing the proper recognition for our can see little 
value in the argument that engineering is a term confined to 
the older established branches. engineering 
truly an engineering branch and I defy anyone to construe any 
true definition of engineering to prove the contrary I have 
had the pleasure of conversing with several eminent engineers 
who expressed conviction very bright future for 
engineering. engineering yet not 
developed the same point other older established branch 
es, and the man who cannot see farther than the present can 
find plenty for criticism 


our new society fill its proper place all, will 
able offer much more its members than all the older 
societies put together, were possible for one mem 
ber them all. Engineering has become such complex sub 
ject and has reached such a high stage of development in the 
older branches that agricultural engineering practically 
cluded. Consult, you will, the proceedings the societies 
and see what small part the total will apply agriculture 
the agricultural society should have future 
because its field need development and not well 
covered the present From the ASAE 
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Fertilizer Placement Affects Sugar-Cane Yields 


ettect t deep tillage in pr oting better sor tracks 16-in track shoes, heavy-duty equalizer spring, with 
: era are juestionable wher extended tracks and track trame, was used (Fig. 2 A hy 
hallow (basic) was directly connected the The tool bar 
can avail ti was mo {a heavy-duty standard with subsoil point with a 
are ott which stopped automatically when the tool bar was in 
raised position for turn and transporting the tractor; it 
| a started automatically when the tool bar was lowered. The 
i is genera rather od Thus plant standard was graduated so that the subsoil point would pene 
t | edd at wer depths as well as on the trate 40 inches 
ca idequate ed for plant 
| PLERTO RICO 
ea selected tor esta Shing the first tillage test 1s Trea ‘ 
( i Preston, a large s ir estate of east-centra 4 
sned and operated by the Eastern Sugar Assoc H 
the invest Sugar concerns of the island. Land H 
wice to cut the sod. Fro November 8 to 15 the land 


: Statistical analysis of the results (Table 1 of this study 


ed and harrowed three times with disks to a depth of reveal that this method of applying tertilizer to the subsoil in 
Furrows were made every Surtace yields from per cent Even 
wided ditches every right angles the increased power and labor that subsoil 
ind leading larger dramage ditches dug demand, and the harvesting and hauling costs that the 
raphy the land extra tonnage will mean are considered, the sugar cane grower 


i 13-4-12 tertihzer was apphed to the will obtain a larger net profit than when fertilizing only the 
1.000 Ib to the acre In a second treat topsorl 
of limestone at the rate of 1,000 Ib to the 
he requirement tests, was made in addi 
at the subsoil breakpoint (6). both 1 Jones, G D.: Met! and effect ot deep tillage AGRE TURAL 
ation of fertilizer at the rate of 1,000 Ib to 


was ide at the t ipsorl In a third treatment, all the G Plowing tepths ind tert iffect sugar bee ror 
>» Sta Quart Bul 14 2 194] 
WAS Applied at the topsorl bach treatment was Bul 
3 o- Lopez tin nd 
i nine tunes Cane variety POT 2878. standard tor the Lugo- Lopez, M A, Martinez, B., and Riera, Morphological 
{ physicochemical properties of various tropical soils at east-central 
Puerto Rico Jour of Agric, Univ, ot Po 1952 press 
ested on April 21 to 26, 1952 
‘ Martinez, Mo B. and Lopez, sts. Effect of 
these treatments an International diesel, track nz and mole drainaxe Apacity of 
tor, wide tread odel (00-19 width center to center of a heavy lavpan trom the tropics lour l t PR 


nment stributor, and mole ready to enter the er 


ca 
leeper 
surhace s 
ine cre 
Puerto 
preparat 
| 
furrows 
In one treatment 
ed subsoil at the rate o 
ent an apy 
4 acre, as indicated by 
tron to the tertulizer 
ses a second applic 
the 
fertilizer 
type tra 
\ N wledue t ks with expected pH changes Jour Aur Uni ot P Ro 
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Ric th KAL PNGINEERIN S4 
Factors the Wind Resistance 
Asphalt Shingles 
Merle Esmay and Henry Giese 

MEMBER ASAE FeLLow ASA 
IND da et isphalt shingles far t thet Was another eneral cycloni-type windstor ! the 
in Iowa has steadily increased during the last twenty Midwest which caused more than tour times as much damaye 
vears, during which time wind-loss-expernen studies is the 1949 stor: The actual loss to- the tarmers, not mclud 
( The damage to asp! , ints, mas {of the expected lite of 
per cent nearly oreover, these not represent all damaged 


The serrousness of this increase is any are not imsured oF are covered by other 


phasized by the findings ot 
gricultural Ex 


y one-eighth of the area of all tarm bull 


eriment Station 


ich as held observations showed that wind damage 


ab-type asphalt shingles was caused by the continuous fla 

was asphalt shingles. This indicates that weight ping bending the shingles, until eventually the tab 

basis, area tor area, the wind damage the shingle tore past the nails, controlled bend 


on tarm bull 


asphalt-shingle test the laboratory was measure the cor 
lar rod n ooting 
greater than tor damage Shingle rooting parable wind resistance tab-type 
On a dollar basis these damages to asphalt shingles on studies of a alt shingles by Cleveland (1) showed that good 
buildings recorded trom the loss asphalt shingles were per cent thicker than damaged asphalt 
the lowa Mutual Tornado Insurance Association amounted t shingles and that they had 0.64 1n less exposure. From these 
$55,276 in 1947 and for one windstort n October 10, 1949, te and other observations, it 1s quite evident that wind resistance 
$137,883. The damage trom the single windstorm was over ot asphalt shingles 1s a function of both the shingle design and 
two and one-half times as Ingh as tor any previc vear. It its application. With this in mind, an experiment was designed 
nmught be argued by some _ this was an extremely severe to determine the extent to which the various ingredients of tab 
storm which would happen only once in a period of tifty or a type asphalt shingles contribute to its wind-resisting qualities 
indred years; however, the very next year, on May 5, 1950, as well as the etfect of the number of nails, the nailing dis 
tance from the lower edge of the shingle, and the temperature 
meeting the was also desired compare the ability 
K Cat June, 19520 as 4 the thick-butt and unitorm-thickness types of asphalt shingles 
Div tor put at 
ral One bundle each ditferent tab-type asphalt shingles 
was procured from retail stores tor testit The 27 types of 
Henry respectivels shingles represented are prod icts of tourteen different manu 
tural engineer professor ot — facturers. Seven of the 27 shingle types tested were of the 
Pxperime hex-tab design of which one was a three-tab, rounded-tab type 
the appe 1 reterences one a two-tab type and the remainder three-tab types. Six 
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em-thickne One 
Fourteen the 
. k tt types all of 
ttw These were 10 
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1 type t asphalt st 
Y 
it the weight ft telt in an 
leter its wind 
t shat extent has neve 
ests. Also, the tiller in the 
rt inutacturers 


ictorim bending resistance 


t shir sin general in 
ingredients into the three 

era The analysis in 
letermunation of the telt 

en separately, as well as 

ral on the top surface, the 

ineral in the coating 

en i ore Vise 

melting than that 

felt This coating may be of pure 
shingles, a mixture of bitumen and 
tiller The total mineral mat 

(4) the above-mentioned tiller 


passes through a 100-mesh screen 


es venerally of matural slate or 
with | ents or ceramic materials, 
ick dusting, Consisting yvenerally of 
ry method used tor analyzing the 
erned atter procedures outlined in 
entitled “Rooting and Shin 
Asphalt: Prepared (4 Some alter 
| he proce re he equipment 
{in se € cases t wrease the accu 
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«-TAB ASPHALT SHINGLES NIFORM: THICKNESS 
Comp new asphalt shing 
solvent in this analysis to extract the soluble bitumen fron 
the remainder of the shingle constituents. Three-inch Soxhlet 


extractors with pyrex glass evaporating and condensers 
tor this New York 
Testing Laboratory-type extractors which were not available 

For the 


taken tron 


were ¢ 


were used analysis in. lieu the metal 


analysis, representative 2-by-3-in samples were 


ber so that 


indor 


each bundle of shingles in sutticent nun 


} 


obtained all cases. The 


shing 


wate data were in test Sar 


at 
Only those samples which 


t with a die tron les chosen 
1 the 

igreed with predetermined weights of 2-by 

Atter 


by-4-in samples the weights of all 


two strip 


yundle and then weighed 


3-1n areas of that 


particu 


| le were used 


lar shing 
t the 2 


projected to a LOS sq tt basis 


analyzing the composition 


ingredients were 


FINDINGS OF COMPOSITION ANALYSIS 


ditterent shingles with varying cross sections were 


(No.6) 


Fifteen 


riginally analyzed; however, one shingle was ana 
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{ a '} CORRELATION COEFFICIENT 

WEIGHT OF SMINGLE IN POUNT WEIGHT OF SHINGLE IN POUNDS PER 108 SQ FT 

Fie 4 forces of asphale ales with Fie Correlation of total ot first five bending torces of asphalt shingles 

tal weigh with total wehbe 


it has not been 
resents graphically the 
con positu n of 


vertical bars are shown tor eac The taller bar of each 
represents the 
proportions of the various ingredients 


are shown by the different cross hatching of the bars 


shingle group had smooth surfaces and are 
ithe right side of the graph, while the remainder otf 


the thick-butt shingles were all of the embossed surface type 
the thick-t 
le variance in the con position of the ditterent shin 
| had a thin top of less than one-half the 


The composition analysis o utt shingles shows a 


considera 


weight of the 


were loaded heavily portion with mineral gra 
backs of the shingles varied fron 
cally nothing in the cases of Nos 


ortions of Nos 


The coatings on 


to very thick 
The filler 
slightly over 22 
‘ unt of coating tor shingle 
yer cent tor shing 


coatings on the bu 


per cent of 
shizhtly over 


The parts saturant 
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AVERAGE 
N POR THICK BUTT THICKNESS 
ts varied trot t 154 parts per 100 tor 


ingle No. 14 to 204 parts per LOO for shingle No. 1 
presents graphicall 


phic: position of the unitort 
thickness shingles tested, both of the square-tab and hex-tab 
design. The hex-tab shingles appear to be more uniform in 
make-up, with the exception of No. 22, which contained no 
tiller. Wide variance was found in the cor 


the six 
uniform thickness square-tab shingles, inasmuch as the heavier 
types asphalt shingles are this design well some 
the lighter ones. Two of these shingles, Nos. 7 and 27. had 
considerably heavier felts than being over per 
108 both cases. the other hand, shingle No. 
had only slightly more than The parts saturant 
the telt shingle No. was 223 parts per shingle 
also had a very high percentage ot filler in the coating, being 
close to SO per cent. Shingle No. 12 was an average weight 
shingle; however, had fairly high amount mineral filler, 


which made about per cent the coating. Shingle Nos 


23, 27, and 28 vaned mainly from the others in that thev had 
no coating tiller. They differed from each other mainly in felt 


weights and total weights 
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s Fu Bending resistance ot asphalt shingles with 4 and 6 per striy ed at and ¢ 
ance 


t question « int of mat 
jucstion of n er ot The 
was desired 


than six, however, more 


litterent types of si 


Ack 
es « he eas { the results s 
lere ed resista ts level 
} t ed resistan This indicates weight alone increases 
‘ t ed resist f< h shingles ch less than for the 
at different te 
fer thickness st wies 
en he t 
ite be I eter ne what the ¢ ed end resistance it 
\ isphait shingles S dependent pon, s pie correlation Coett 
‘ oh ts were brained hetwee he per cent of the initial t ! 
y resistance remainit after five bends and the followin 
ependent variables i) per cent of niler in the coat 
per cent t teit weight in the shing per cent t 
. t en weight in the shingle, and per cent of total 
eral | seinght ion the shingle The coethcients are as 
by-three fact { 
natterns were test 
| pnit tat the 5 per cent leve 
phteen tests ot « 
test of each « i 0 is Ost t t at the per cent leve 
test supplied infer i 
rt 0 significant at the per cent 
which the experiment 
same precision these evident that the ettects the 
| 
the three are plotted Fig. The 


representing the portion « 


telt is very steep because of the narrowness of the range in 
portion of felt trom 7.5 to 14.5 per cent found in the shingles 
and the large etfect of a one per cent increase in felt weight 
range in the proportion of mineral present ran trom 340 
per cent up to nearly 60 per cent and in contrast to felt 
additional mineral « 


In the past the use 


creased the continued bending resistance 
the was also tound that the mineral filler the 


asphalt protective coating the shingle had weakening 


which was significant 


ANALYSIS 


In order to determine the signiticance of the ettects of spe 


itic natling patterns, as well as the various temperature levels 


] 


bending resistance, an analysis of variance of the tactorial 


fata was made tor each type of shingle studied. Standard 


errors of individuals, treatments, types, and levels were cal 


aoe of held anplica culated trom which the signiticant ditterences were determined 
wm the ¢ t trom t o nedecs if 
‘sin tr he ¢ values taken tr able 3.8 of Snedecor (3, p. 65 
six nals Because of the wide variance in pertormance between the 
thick-butt and umtorm-thickness shing! the analysis was 
4 
evels temperature ide separately For brevity presentation 
ind SSE this paper, the tollowing analysis pertains n unly to a direct 
comparison between these two types of ll ot the 
COMPOSTTION ght out with n 
it was found that the average « sie 
s indicated that the thick-butt shingles studied was as Pic 
mst bending stresses shown by the two bars on the lett. The average total weight ot 
etween weight of shingles the thick-butt portions of he shingles was 117.8 It per 10s i 
\ sq tt, and for the top portions it was 80.1 lb. Based on the 
co Raleieced findings that the thick portions of these shingles made up 52.4 
Toh « the first tive 
- per cent of the total area, the total average weight of an 


i 
with sol lack 
equivalent untform-thickness basis was 99.8 lb per 108 sq tt 


ver ks This equivalent composition is illustrated in Fig. 6 by the single 


next the one the right. The right-hand bar repre 
highly signiticant: tor sents the average Composition of three edium-weight untforr 
c first five iy be thickness shingles which were chosen trom the seven tested 
the totals first because their total Composition averaged very nearly the same 
he initial This as that tor the thick-butt les 
noted from Fig. that not only was the total average 
shingles equivalent weight the thick-butt shingles 


all regressions, it was nearly the same as the average tor the selected three unitorn 
thickness shingles, but also that the amounts of the various 


itions were then cal ingredients were nearly the same with the exception of the 
protective coating. Also, the total amounts of the protective 
coatings were nearly the same. The ditterence was 


CS WETE pk tted on Fig 


a 
significant mineral tiller, the thick-butt shingles havir 
per cent and the shingles having 


17.2 


torm-thickness shin per cent (¢ 
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was ther possible te abtam inter 
characteristics of shingles as (erate pe 
thom, but alse the etfects of mathng at varying heights 
Wal ers of mails and at Herent temperatures 
AS 
Information on the import 
f tour nails has heen more Custonal) 
ecently, since the inutacturers have become conscious of 
t 
fistance oft im the butt edge tor application with the 
t if In EXposute Inasmuch as tield observations have 
hown that naths are placed anywhere trom in high tor the 
\ edue es in 
ct tear iS possible th 
| 
‘ and uls 
OL ASPHALT SH 
oy t ita amd field Ser 
t es he es 
( sere, theretore ule ft 
the tia ending resistances 
| of shineles ar 
thre ca ESS cs a With the j 
e be S WAS S \ wer tk 
1 bye csist t as 
the 1 ts tor the ver 
te in distinct groups Separate corre 
ited’ and the respective revression hi 
crents ficate also that weight is more 
nitial ending resistance than continue 
pd | 
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Soil and Water Conservation 
Dwight Smith 
Mr R ASA 
ATER-DISPOSAL systems ¢ ry EXCESS cluded in a new su ry report of tt tk to be 
precipitation tro the tleld t and shed as a Depart tot Agric cal bulle 
without 2 for t have been developed tun. This paper w feal with the appraisals of those practices 
tar owner perator, however, is frequent reluctant t i structures that are ted 1 Water-disposal syste 
apply all the parts of a ¢ plete syste He iy, without 
considering future benefits, object to terracing because of the PRRACING 
time and ettort of tar the land s terraced the The terraced nelds that were plowed atter 1944 are show 
conventior er. He i ect to the cost of a structure et e evidence of benching. The three plowings in this 
or dat considered necessary tor draimageway stabilizatior period have been by a conventional x ing plow. With it halt of 
Water-disposal systems trequently cost more per acre tha the furrows were turned downl This bench development ts 
basic soil treatments and do not give thet ediate return t show I vy the ditterences in the 19439 and 19 ter 
increased croy ields that are secured fr ipplicat t these hese are ¢ posite cross sect is of 
treats ent t re economical systems i 1a held of average 
would do conservation of soil and water, the leptl The terraces « 
first require: provement han on other tields of 
Basic tacto fecti water development 


of methods for conservation of soll and water were invest: loe has 
gated at the Sail Conservation Experiment Station, Bethany become re peake terrace 
Mo., 1930 to 1945. Since that time the tarm has been operated — back slope The t vreatest 
by the owner under a conservation tarming plan. Periodt dimension change time of 
appraisals were made through 1951 of the conservation prac the survev in 19 ent of 
tices and structures. The results of these appraisals have been soil down slope tr channel 
Most of this soll has accumulated on the terrace tront slope 

coor ve | Midwest ¢ in S Conse | possible to turn all furrows up slope, leaving the deadturrow 
I McCredie, M US.) Departme Ay Ss in the terrace channel. This method of plowing in the regular 
tion S — bee Pr ‘ the farming operations eliminated the need tor terrace main 
Agr t riment Staton as Journal Serves Paper N tenance. Plowing was at intervals of 2 or 3 years 

The a Dwight Do SMITH, research prove S The two-way plow used on the station was a trailer type 
US) Departme Ax M 


with two sets of lain gangs. The right and left-hand gangs 


T ] were mounted adjacently on a wide frame. The trame of the 
a | | plow was too wide for satisfactory plowing in the channel and 
| | | | lack ot a drawhbar shift lever were also objectionable features 
g a | | | Elimination of terrace maintenance and the more uniform sur 
considered more than ample compensation for the minor 
} RK. culties encountered with the two-way plow. Fig. 2 shows a 
z‘“ T if i tractor-mounted, two-way plow which does not have the dis 
advantage the wide-frame plow 
re + + + + The upslope movement of soil in most cases Compensated 
tor the downslope movement from erosion and machinery 
| operation, For an average land slope of & per cent, this up 
50 20 ms 20 0 = CN 20 slope movement of soil by one normal plowing was calculated 
HORIZONTAL DISTANCE -- FEET to be trom 18 to 24 tons per acre, depending upon the horizon 
tal spacing the terraces. Despite all the apparent advan 


furrows are turned downslore. result wah P i tages of two-way plows they have not received widespread 


4 
ae 
ie 
Fie 1 
“ h halt of t 
an a Y t t top smloon the front. slog t the terra wcceptance by tarmers 
Fig. 2 (Lef Use of a two-way plow on terraced la with wt Wl ture are tur nt f top er 
Ree the interterrace area and provides automatic terr maintet bys x erod onl back up t pe @ Fu I Sloping of gully bank 
above a structur ira ot the f hy nes favors the estab! ent of table specie f vexetat that urvested tor ha 
if see pasture 


+ + + + 
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+ «@ @ottom 
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HORIZONTA DISTANCE 
{ per nt 
et 1 he Sloy t gull 
t ar the « t that 
STABLE WATERWAY GRADES 
Iwo drop-inlet dams were installed on the station, one on 
1 acre dramaye area in 1940 and another on a LOO-acre 


in 


The x banks were sloped above the tirst drop inlet, and 
tile line installed in the till soi during 1933. The purpose ot 
the tile was to drain the soil and encourage desirable types of 
vegetation. Timothy and bluegrass became well established on 

till aterial in a few years. At present, bluegrass pre 

omimates. This drainageway has been relatively easy to mow 
It has produced timothy seed and hay and now. turnishes 
pasture tor livestock. Pig. 3 shows harvesting of hay in 1937 

By 1939 a stabilized grade of O.7 tt per 100 ft had been 

established for approximately Oft above the structure. By 

the grade increased to LO ft per LOO tt for the first 550 ft 
ind to TS tt for the next 400 tt. The 19450, 1934, and 1952 
profiles are shown in Fig. 4 

A tile line was not installed and the gully banks were not 
loped above the drop-intet dam installed 1934. Slough 


ass Soon became 


established in the silt deposited in the gully 


ediately above the pond. Subsequent deposition resulted 


in development of a relatively Hat bottom section between the 

banks that now extends the The 
grade tor the first 800 tras LO tt per 100 ft, and tor the next 
OOO tt, Above this point, tor a distance of 400 ft the 
rade is 4 ft per 100 tt and not stabilized. Protiles of the drain 


ire Shown in Fig. 5 


ns wet tor rather long periods each 


‘ farm equipment hazardous. The 

«> steep and irregular tor mowing. The 

ve and thus there has been little eco 

return tr the drainageway, although it is included in 

t pasture area. However, tt bas served the function of a sta 

ed channe tor water disposal as satustactorily as the 
waterway with the sloped banks and tile drain 

The problem stabilization station 
was divided im general according to size of drammage area. Field 


drainageways tor contour and strip-crop areas and outlets tor 
adapted to stabilization by 

The drainage areas were generally less than 
Advancing overtalls in the larger drainageways 


solved by 


terrace systems were considered 


vey 
were considered 

The imy 


veloped trom the we 


ation alone 


acres in Size 


to be structures or dams 
ot 


on the station 1s that wise land use and 


drainageway stabilization de 
rk 
rot practices tor reducing soil and water losses 

first steps toward control 


ese practices operated alleviate the causes 


the applicatio 
trom the tields are tl 


of gullies. Th 


gully formation. Their application resulted in sufficient reduc 
tion in rate and amount of runott to reduce appreciably the 
ditheulty of drainageway stabilization 

Temporary Dam For the frst tew vears there was an 
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grades bove 

ut bank sloping water-disposal 

channels as satistactorsly as when and the fill soil 

drained. There was little urass that 
became established was relatively unpalatable 

intermediate-sized area in which temporary check dams of 


brush, wire, and posts were utilized for temporary stabilization 
until grass was established. proved them little 
value, any. They caused additional turbulence, which pre 
vented complete establishment the grass, and they required 
yearly maintenance function structures. Main- 
tenance all such structures the station ended 1943. 
1951 all had become inetfective, leaving the 
unstabilized condition, except for two 2-row post dams. Here 
the brush had rotted but had been replaced grass that was 
growing both above and below the structures. This represented 
than per cent the total 
number such structures that were installed 


Weer-Notch Dr Structures to drop the run 
off water from 2 to 5 ft in drainageways carrying runotf from 
areas of 20 to 40 acres were constructed of reinforced con- 
crete, rock masonry, and lumber. The creosoted 
plank structure was relatively low in first cost and easily in- 
stalled. Its life, however, was only 15 years since the creosote 
was applied by hot dipping and not by pressure treatment 
The rock masonry are in excellent atter 17 
years of They have not required maintenance. The 
larger of the two, with a drop of S ft, is an upstream arch 
type. The wall thickness varies trom 8 to 101n. They are 
durable structures for sites where it 1s necessary to maintain a 
tical where rocks are readily available on the farm. Their lite 
years. The reinforced concrete dam 
toe wall at the end of a terrace outlet. The drop is 2 ft, and 
the wall is 4 to Sin thick. There are no cracks or other signs 
of determoration atter service 


successtul functioning 


Structures 


creosoted 


dams condition 


service 


is estimated to be 


1S years 


Fig 6 Untormed concrete flumes are an economical and satistactory 
mechanical means of reducing the erade in water-disposal channels. They 
are: susceptible to damage by burrow: The flume in the 


reground was instal 


= 
— 
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Flames, Flumes were constructed of sheet metal, thin 
section concrete, and sand-asphalt mixtures. The sheet metal 
and concrete flumes were undermined by rodents and later by 
water trom the drainage area above. This caused failure 
one the sheet metal flumes years and the other 
years. The latter flume could have given additional service 
if it had been re-installed. One 2-in-thick concrete fume lasted 
years. The other two, thicker concrete, were place 
1952 and with limited maintenance could give many additional 
years service. The two flumes, about apart 
same drainageway, are shown Fig. 

The flume the foreground the orginal the 
type unformed flume. was designed and installed 
Holman 1932. Maintenance has consisted placing 
masonry toe wall under the apron end in 1937 and asphalting 
the cracks. Most the cracks occurred during the first years 
the absence toe wall allowed under-cutting and settling. 
The flume has drop ft. The concrete about inches 
thick and was reinforced with fence wire. Rodent burrows in 
recent years have resulted small flow under the flume 
which could easily repaired floating silt and sand 
mixture. repaired, the structure would easily last addi 
tronal 10 years 

The the background Fig. was constructed 
has U-shaped drop entrance. was constructed 
seven independent units to eliminate breaks from frost heav- 
ing. The bar and wire reinforced concrete was thick 
The lower section energy dissipator shaped throw the 
water upward and outward. The flume has given 
service until the last year, when rodent burrows allowed runoff 
pass under the walls. The extent the burrows 
shown the dark area the right the flume Fig. 
There are cracks the concrete 

The sand-asphalt flumes years, years after 
annual maintenance ended. The material was hot mixed and 
tamped place thick. tirst occurred the 
apron section, where the direction of the flow was changed 


Fig 8 Grasses such as reed canary grass that spread from natural seed 
ing and creeping rhizomes show possibility tor stabilizing many overfall 
les that in the past were considered controliable only by structures 


This 18-ft overfall gully was stabilized by natural spreading of the grass 


from a seeding in the drainageway above 


$55 
bie Use of an aux V for a 
lete reservoir is equent 
tor damage tha vy be « vy larac 
t to be repa natura 
crow ot © erass let 1 gull 
bank ‘lett be ed tor this purpose 
1936 at the ¢t the was const 

R The c bank 


Dams. The drop-inlet dam the 65-acre area 
was constructed in 1930. It has given satisfactory service for 
years, although the bottom the corrugated metal 
tube has small pit that extend through the metal. With 
out its lite will probably not more than additional 
years, total life years. The 4.5-ft riser concrete 
and has cross-section area per cent greater than the tube 
The tube drops 4.7 its length the 
discharge end was above the gully This has 
creased about and required the installation con 
crete discharge section 1937 


The second drop inlet, drainage area 100 acres, was 
constructed in 1934. The spillway was a reinforced concrete 
box culvert 4-by-4 ft with an 8-ft mser. It was constructed 
according to standard specifications im use at that time for 
such structures. By 1951 a 1° 16-1n-wide crack had developed 
across the bottom the barrel the center the dam. The 
crack extended both sides and ended near the top the 
barrel. Otherwise the structure was excellent condition. Its 
estimated life least years 


Detention Dams. detention reservoir dam was 
diameter sewer tile was used for the mechanical 
spillway. concrete elbow the upper end the tile line 
and masonry headwall comprise the entrance section. The 
discharge section rock-masonry well with open segment 
placed that water from the tile circulates before discharging 
into the waterway below. The structure controls drop 
The earth fill was constructed the edge the gully 
overfall with top width and side slopes. The 
auxiliary spillway emptied grassed area below the dam 
and re-entered the gully over the steep though grassed left 
bank the gully shown Fig. (left view 

The side spillway was located above the tile 
entrance. This provided detention storage acre-feet, 
which was equivalent runotf from the drainage 
area. The design was based use the auxiliary 
spillway once years. the years that the structure 
has been service the auxiliary spillway has apparently been 
used only few times. Any damage that may have occurred 
where the water re-enters the gully has been repaired 
tural growth the grass. Fig 
location 1952 

discharge test under falling head was made 
1939. The discharge rate was determined from 
water-level-recorder record secured during the test and stage 
volume curve. The tests indicated discharge with 
head over the tube entrance. This decreased cfs 
when the head dropped to 2 ft, and to 9 cfs when the head was 
one foot. The capacity the tube carry under 4-ft 
head the entrance per cent the calculated 10-year 
frequency rate of runott 


(right view) shows this 


The tile line, entrance, and discharge sections are in excel 
lent condition years after installation and are estimated 
have a total life of 35 years. The earth fill, however, has 
numerous rodent burrows which with the narrow top of the 
dam could give serious trouble should storm years 
greater frequency occur before repairs are made 

analysis structure costs the experiment station 
revealed this structure have the lowest cost per unit pro 


4 
4 
4 
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the Wind Resistance 


S 


{as the product of 


and drainage ares in With the exception of the extra twenty per ¢ 


filler in 
of the thick-butt shingles, performance compar 


t these two groups of shingles may be made with the 


1y differences are 


ainly to variation in 


assumption that a 
Fig. > shows the initial bending resistance and the 


fing resistance through five bends for the two 


illed at the Midwest 


McCredie, 
groups shingles the three ditferent temperature levels 


r and tlhume to enable 
These curves represent average perforn tor all 
natling patterns tested. It is noted that the initial bending 


A 


The ettectiveness of 


resistance of the thick-butt shingle group was lower in all cases 
than the unmtorm thickness group and the resistance also 


fropped otf taster with successive bends. The greatest ditfer 


ies has been revealed 


the Bethany station 


pecies that thrives in 


I ' ence between the performance of the two groups was at the 
wer temperature, where considerable tearing past the nails 
¢ spring of 1994 a resulted with continued bending of the thick-butt shingles 
shed until boas It 
Fig shows the comparat t resistances when the 
1951 had reached a 
e Shingles were nailed with six nails at various 
the butt edyve At the 4°,-1n distance the thick-butt shingles 
tt below the tence. In ; 


added weight of the butt. When the shingles were nailed 


prop erly at 3 In high, very little ditterence was noted other 
iss that were lo 
than a slightly ore rapid reduction in resistance with con 
root in the wet 1 ' 
am * tinued bending The greatest weakness of the thick-butt 
all : les showed up when the nails were placed higher than 
tually vtor i 
specitied as indicated from the 61x, and ¢ In spacing 


comparative bending resistances for shingles 


test site ind six nails the two-edge distances 
lams for stabili Very little advantage was indicated for the 
with the uniform-thickness shingles. Also, if 


nail spacing of 5°, 1n had been plotted, very 


} 


een indicated tor the thick butts 


nal plow, with At the higher nail spacing however, the extra two nails added 

wostope, has resulte considerably to the resistance of thick-butt shingles ar 

reason are good 


ipplication are | 


little advantage would have 


so ithe tront slope hat assurance, as many nails in actual tield 


tpl automatic CONCLE SIONS 


soil back up the slope | There is a highly signitcant correlation hetween over-all 
} 


resistance 


weight of asphalt shingles and the initial ben 


r cent have developed with a somewhat lower correlation with the resistance atter 
lished in the silt) de tive bends, which indicates that some tactors other than mere 
i structure and drain weight attect the ability of asphalt shingles to sustain bend 
{ the establishment ot ing stresses 


vested for hay the basic ingredients asphalt shingles, the addi 
t n n t | t rh } nate 

return alth ional weight of felt has the most highly signiticant beneticial 

osal channel was little etfect on bending resistance, while the addition of mineral 


he ANARSIOPIN, an either as tiller or granules has a less signiticant harmful ettect 


4 On a pertormance basis against wind stresses, uniform 
res . thickness asphalt shingles make ore etticient use of the mate 
1a rials trom which they are inutactured than do the thick 

| butt types 
Stor 


: + The advantage of bending resistance of uniform-thick 
St was for conventional i 
ness asphalt shingles over thick-butt types increases as the tem 


isonry, Weir 


Six nails per strip shingle otter added bending resistance 


isphalt muxtures, sheet 


over tour only when the nails are p 
The greatest advantage ts shown tor the thick butts where the 
extra two nails help prevent the shingles trom tearing past 


a men tng sp im 
st dams were unsatistactory iced higher than specitied 


such reed canary grass, has nails 


many overtall gullies that in 6 Higher nailing than the specitied 5%, 1n for thick-butt 
Hable only by structures. This Shingles is very serious as it results in the nails being placed 
o the adverse site condition of | near, on, or above the weak transition lines 


e it spreads both by natural REFERENCES 
t provid mo ly | 
nearly selt Cleveland, Wind and Hail Damage Asphalt Shingles 
tabilization than the conven lowa, Unpublished master of science thesis. lowa State College 
{at a much lower cost The Library, Ames, lowa, 1948 
ven heer 
have not heen establishes > Esmay, M and Grese, Henry: Wind Damage to Farm B 
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wore ( t t the rey et dams were ¢ per cent higher 
anc! of the rete es and rock asonry dams LOO per 
| 
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ral ed by the gras ich that ttle any further i nee 
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Comparison Various Methods Brooding 


eMBER ASAP 


1949 comparative poultry brooding 
ized the State College Washington. 
project between the Washington Farm 

mittee, the department of pot 


ect was author 


Electrification ¢ 


try science, and the department 


of agricultural engineering. All tests were made in the brood 


ing laborator the College 


This paper comparing various 
is far studied ur 


methods of brooding t 


progress rey ort ont 


der this project ts a 


y since other tests are now der way 


The laboratory 1s a trame-typ 
corrugated aluminun 


root and with 
mutside and 
Rx 1OXS8 tt, and 


e. Fig. 2 shows it divided into et 
two rooms XBR. One of the smaller 
ents and the other tor storage of 
Walls have 21n of blanket-type insula 
The calculated over-all heat-transter coethcient is 0.10 
Btu per per per per 


with Sin of wood shavings 
heat excl 


rooms 1s used tor the instrun 


teed and equipment 
tron 


The ceiling 1s insulated 


The building ts equipped with a 


ver and a forced ventilating system. Each rox is 
equipped with a thers 
regulates the 
the mod 


in a ¢ 


Stat controllin 


position 

Test rooms are equipped tor duplication of each brooding 
method so that with the erght roon methods of 
e. The building was originally 
with 
indertloor hot water 
radiant heat, and two rooms with butane hover-type 
Conven 


S tour 


brooding 


vers, two electric 


undertloor radiant heat, two root 


rooms 
s with 
hovers were in diar 
1,000-w  heatu 
heated 


onal electric and were 


eter 
Undertloor electric 
xed with two 1,500-w heating 
| 


equipped with 
radiant 


eler ents 


S were equip} 
Heating cables were placed under the entire floor 
| 


and were wired so that half or all of the 


7S w per sq tt tor the heated area 


oor could be heated 


This installation gave 3 

The two rooms equipped with the hot water systems were 
each heated with a 52-gal, 3,500-w electric water heater. Two 
systems pipe under the two 
rooms so that the entire floor area or half of 1t might be heated 
at once. The g 


were installed 


S brooders were of the conventional hover type 
t2-1n diameter, and each had a 3,500-Btu-per-hr gas burner 


The gas brooders were used for tests 1, 2, and 3 


and 7, the butane brooders were removed 


and heat lamps installed. The heat-lamp installation consisted 
f tour 125-w heat lamps in each roor A “Variac’ was used 


1 was presente the w 
avs ral Eng rs at ¢ 
Rural Fle 
The a J} Roperts, ax gine S. Carver, 4 
try i \ Matso 
leave Aur ral Sta Pp 


‘ 

Fig 1 > The poultry brooding laboratory at the State Colleze ot Wast 
ington used tor the tests reported in the accompanying paper 


Assoc MEMBER ASAF 
ol the voltage, regulating the amount of heat 
lamps. Temperatures of all root 
ntort bird reacts 
120 to 130 chicks were started in each pen 
turkeys, 80 to 100 poults were started in each pen 
trom the College hatchery 

The data were Ventilation 
air changes were set at the start of each test, and checked once 
each week. Temperatures chick height, room and 
and out the heat exchanger, were recorded 
potentiometer. The 
e clock so that te 


thereby 
were set to give 
ns. For chickens, 
When brooding 


All birds 


as determined by 


were taken directly 


the desired 
outside, 


potention juipped with a cycle 
nperatures were recorded once each hour 


temperatures and room 
h 


eter Was 


Room 


relative humidities were recorded 


by hygrothermograph. Mortality was recorded daily. Energy 
was measured by a watt-hour meter and recorded daily. Feed 


{ and recorded weekly. Bird weights were taken 

1 weekly. Energy distribution under the heat lamp 
was measured at the beginning of each test 
| 


by a radiation: 


was weizhec 
and recorde 


and checked weekly 
eter 


The mean results are 11 


turther discussed below 

Mortality. Management was the greatest factor in mor 
tality. Fig. 4 indicates that the hover type brooder had the 
lowest ortality However, it the data are analyzed statisti 


ally, there is no sigt 
lett the open 


this particular pen, to 


icant ditterence. In one test 
and eight | lost one oyht. In 
irteen birds were lost in total. In the 
y two birds were lost 


the attendant 


window irds were 


companion pen, on 
In another test, tour birds were lost one evening because 
the attendant lett the teed can too close to the corner and the 


birds crowded into that area. Five birds were lost in this pen 


during the test, while only one bird was k 


mst in its Companion 


pen. The hover seems to otter more protection to the birds than 
the other methods used in this study 
Energy ¢ Bottled pas was used asa ethod of brood 


ing in two pens for three tests, and the heat lamp was used for 
| 


the same two rooms tor four tests. Bottled gas in eastern 
Washington costs 10.7¢ per lb. Bulk LP gas in our area ts 
approximately half this cost. Heat lamps were substituted tor 


the rooms using bottled gas tor two reasons: (1) the 


high 


the increasing der ation on 


ind tor infor: 
ps tor brooding 
first tive tests, the entire floor areas were heated in 


the rooms using the undertloor electric heat and the 
We were prir 
t 


radiant, hover, and 
feed requires 


indertloor 
interested in the etfect of 
inderfloor 


hot water heat arly 


heating on the growth and 


ents of the birds. Consequently, the energy costs 


of the pens using underfloor electric and underfloor hot water, 


the interesting for Comparison, are not valid because 
ore heat was supplied than was required. The entire floor 
area was heated in these rooms for the first tive tests. A con 


siderable reduction in 
heating only 


last two tests 


energy requirements was obtained by 


one-half of the floor area for these pens in the 


If the brooder house 1s well constructed so that the floor 
temperature may be held low enough for the comfort of the 
there can energy saving heating only part the 
area. the case poor brooder house construction, 

ay be necessary to heat the whole floor to maintain comfort 
tor the birds 


The electric hover required the least amount energy, 
followed the heat lamp, the underfloor electric, the bottled 
gas, and the underfloor hot water. When only half the floor 
was heated with the underfloor electric system, then the energy 
consumption by this method and by the use of the heat lamps 
was essentially the same. The energy cost for the hot water 
method was extremely high. Because this, that method was 
discontinued for the 1952 tests. Electric energy 


costs were 


woper ative 
> 
: 
e building (Fig. 1) with a 
exterior plywood both 
RESULTS 
strated by Figs. 3 and 4, and 
losed position and ten air changes per hour in the open 
eae the use of t 
the 
- | 
‘ 


MORTAL/TV PERCENT 


3 


ae 
te 
ited? at ar 
cr es 
ethod Re 
iwht pe 
hie ht were ¢ 
ean bitd he 
| lert 
is. 
! sever, that 
ttle wer te 
i fortable 
Feed Cop 
ed per 


HOVER 


WS TR MENTS 
az i 
I rate of 1c pe 
per 


Bird heyht temperat 


ina potentiometer, 


¢ radiant-heat pens 
erature than the hover ty 


ction trom the birds 


ption. The pounds of teed con 
were nearly the san 


HOT WATER 


hr 


ires were recor 


dt 


ne 


GAS 


the black-ball 
ings were made once each hour for each of the 
ita show that the 


temperatures at chick 
itially the same tor all brooding methods 
temperatures were as follows 


The 


hover 
I ind heat lar ps, S445 


It was observed, 


aintained at a 


Ss and still pet 


all 


MEAT 


j ids brooded by the electric hover, the underfloor electric. 
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CONCRETE jiscrepancy in comparing the bottled gas and 

ethods with the other three 
methods. However, if the mean for the bottled 


beac 3 pas and the heat lan ps is taken, there is no 5 


nincant ditteren 


the methods tested. The di 


in the teed consumption for 


erence in feed Consumption tor 
the bottled gas and the heat lamps ts attributed to the dif 
ference in the birds used for the tests, rather than the 

brooding. Tests were made using White Leg 
horn, New Hampshire, and crossbred chicks; and two tests 
WETE « using Broad Breasted Bronze poults 


Gain. There ditference gain weight for the 


and the underfloor hot water methods ( Fig. 4). There is some 
tor those brooded the bottled gas and heat 

methods. However, these two are averaged, the 
iwure will come out to be 1.00, or practically identical with the 
other three methods of brooding. Again the difference is at 
tributed to birds used for the tests rather than the method 
of brooding 


Pounds Feed per Pound Gain. There significant 
the pounds feed per pound gain for the 
birds brooded the electric hover, the underfloor electric, and 
the undertloor hot water methods There again seems 
birds brooded the bottled gas and the heat lan with the 
other three methods brooding. However, the bottled gas 
and the heat lamps are averaged, get figure 2.23 
teed per pound gain, which practically identical with the 
results the other three methods 

rather interesting note that the efficiency the 
birds in converting feed into meat was different for the various 
breeds. Turkeys were more (Continued 
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FEED 
PER BIRD 


POUNDS FEED 
GAIN 


FLOOR 
HEAT 
BOTTLED GAS 


ELECTRIC 


the try be er 
he 
/ 
Oo 
ae + 
/O/ / / / 
3 4 
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/ 
S 
\ energy tor the methe Fig 4 A mparison of feed mpt ga 1 feed efficiency for 
tat test of five weeks rat 
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Irrigation Droplet Size Infiltration 
and Aggregate Breakdown 


Gilbert Levine 
AFFILIATE 


LTHOUGH many experiments have been dur 
ing the past tew years to show the ettect of raindrop 
impact soil erosion, aggregate breakdown, and 

tration capacity (1, 2, 3)*, little has been done to make con 

parable studies regarding sprinkler irrigation. Since not 
possible change the size the raindrops, reduction the 
raindrop impact must, therefore, accomplished 
better cover conditions, improvement in surface soil structure, 
and improved cultural methods. However, with sprinkler 
irrigation there the opportunity change the size the 
drops being applied. Nevertheless, there are limits 
drop-size reduction. Economic considerations resulting trom 
the increased pressures which are necessarily involved and the 
etfect changing drop size upon distribution patterns are only 
some the involved. Since crops 
are often clean-tilled, the use 


mulches curtailed and 
other methods designed reduce impact may 
stricted. Thus, even considering the possible 

posed upon sprinkler drop-size reduction, the problem 


of sufficient in portance to warrant investigation 


The following ts a description of some experiments that 
have been carried out determine the etfect sprinkler 
gation aggregate breakdown and intiltration capacity. 
prerequisite, it Was necessary to obtain information relative to 
the drop sizes produced sprinklers operating under varying 
conditions nozzle size and pressure. Included herein are 
complete results the drop size nozzle pressure and 
infiltration well preliminary results 
of the aggregate breakdown study 


DROP SIZE 

Method. The measurements of drop size were made on a 
series of tive so-called “range nozzles’ (those which emit a 
stream water toward the outer the pattern) 
through and under range pressures 
through psi. The pressures were measured velocity heads 
with a Pitot tube placed 14 1n from the nozzle orifice, to elim 
inate any variation in the fittings used. Drop size measurements 


ored by 


— 
eoes 
3 
/ / 
/ 
10+ 
RADIAL DISTANCE 
Fig Typical profile patterns of a rotary sprinkler 


were made at $-ft intervals along the radius of the pattern 

The actual method of obtaining the drop size 1s a modifica 
tion otf a method used by Weisner in 1895 (4) to measure 
raindrops. this case, paper towelling was used the 
dicating paper. The paper was clipped to a board which was 
then held horizontally at the specited distance from the nozzle 
The paper was passed through the stream ot drops and then 
photographed. Upon completion of the tests, the films were 
projected on a screen to twice the original size and measured 


Results. The results are in terms of apparent drop diameter 
which 1s the measured diameter on the indicator paper. The 
apparent diameter is a function of the actual drop diameter, 
the angle of impact, the velocity of the drop and the type of 
indicator paper. Theretore, simple relation between appar 
ent diameter and actual drop diameter exists. This limits the 
applicability the results, but they are still useful 
paring the effects of the various operating con 


Fig. | shows typical profile patterns of a rotary sprinkler, 
as determined by the method described. Fro 


the sprinkler to 
a distance of 25 to 40 ft, the diameter of the drops ts relatively 
small, increasing with distance. The lines shown in Fig. | are 
mathematically titted to the data and do not show the van 
ability of the data. It may be said that the drop diameters 


decrease with increasing pressure and, to some extent, with 


decreasing nozzle neter. In this region (0 to 40 ft) the 


etfect of the hammer interrupt: the stream has more of 


effect on the drop size than does the nozzle size 


From 30 to 50 ft, the drops are the result of the main 
uninterrupted jet of water, and here the drops increase in 
diameter much more 

The ettect of changing the nozzle size and pressure ts 


illustrated in Fig The results are as might be expected, dr 


diameter decreasing with decreasing nozzle size tor a given 
operating pressure, and decreasing with increasing operating 
pressure tor a given nozzle s:ze 

The above results provide a basis for comparing the 
Various operating Conditions, in terms of the apparent drop 
diameter produced 


INFILTRATION CAPACITY 
Method. Three ranges drop size were selected for the 
infiltration capacity study: 5-15, and diameter 
(as shown the indicator Six materials were irrigated 
Uniform coarse sand mm) 


2 Uniform tine sand (28 to 40 mesh) 


420 
2 
a2 

« 
us 
+3008) 
« - 
= 
= 
vee wee ee 


AMETER 


nozzle size and pressure 


<> 
! 
| 
aper presented at a conference on sprinkler irmgation spons 
Ben the ASAE Subcommittee on Sprinkler Irrigation Research and held dur 
a oe ing the winter meeting of the American So rety of Agricultural Ene 
neers at Chicago, December, 1 
The author) Gir Bert Levine, graduate assistant in agricultural en 
} 
xincering, Cornell University, Ithaca, N.Y 
| 


ere fe re for 
re re four 
ere re re 
t 
cre 
below 
hoe 
each pair 
then irrigated 
t the 
the other 


! { water t 
pearance I he 
is considered as 
e tor the other 

Size 


nhiltration capac 


al compaction of 
t! tertal, and in part to a sealing of the surface layer 
Further information on this wall be torthcoming when the 
e weieht and penetrometer data are available 
AGGREGATE BREAKDOWN 
Method) Preliaminary experiments were carried on to de 
ter ¢ the comparative magnitude of aggregate breakdown 


ot the various drop sizes. High organic matter soil was sieved 


through a ty-in screen, allowed to air dry, and then sieved for 
the 2 to mm size traction 
One hundred grams of these aggregates were placed ona 
© in square screen (2mm openings) forming a layer of fron 
! nl the « plete unit irrigated. The drop size and rate 
of application were varied The material passing through the 
sere T the box pon was weighed 
Deter tions relating to aggregate breakdown have been 
thre tilts capacity experiment. These 
we hit ter ittions of the surface crusts 
surface t penetre eter studies 
‘ s. These re ts are not available at the present time, but 
wv € 4 t in the near future 
R The results of the agerecate breakdown study are 
show Table ! readily apparent that increasing the size 
t h eases the revate breakdown The 


pive a true 


irripate 
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. 
ze 
be warts 
= 
APPARENT DROP DIAMETER 
Fig 
The rate of water applicatior ettect on 
the ount of matertal passing through the screen when the 
frop size was held constant 
CONCLUSIONS 


On the ilts, it becomes apparent that the 


effect of the size of irrigation drops on soil structure may be an 


basis of these res 


important factor to consider when designing an irrigation 
systen However, this 1s not conclusively proven. Since a 
sprinkler produces a wide range of drop sizes, the over-all 


integrated etfect must be evaluated under field conditions. In 
the tield, it 1s entirely possible that this integrated effect may 


serve largely eliminate the 


Wb { Slater, Factors that Affect Surtace Sea 
Int ati ot Exposed Surt ace RAL ENGINEER 
ING Apr 
Sor hffects ot on Infiltratior 
ind Surtace Runoff AGrict TURAL ENGINEFE 824 is, 194 
Laws, Ons Recent Studies Ra and Erosu AGRI 
‘ URAL ENGINEERING i November, 1940 
Werner, Beitraewe Zur Kenntnis des Tropischen Regins 


Sit sherichte 


Akadamie der Wissenschatten 


Comparison Brooding Methods 


ni from 


than the crossbred, the New Hampshire, or the White Leghorn 
chickens. The crossbred chickens, however, were more eth 
cient than the White Leghorns or the New Hampshires 


CONCLUSIONS 


From the results of these tests and trom observation, there 
Is no signiticant ditference in the methods of brooding on the 
vain 


teed consumption, or feed ethiciency of chicks or poults 
As a general conclusion, the hover-type electric brooder has 


lower energy consumption than the other methods studied 
While the data show insignificant ditterences, it also appears 
that the hover-type electric brooder is conducive to lower 
mortality, partially because the birds can “protect then 
selves trom some mismanagement factors 


There ts probably an advantage in radiant heating over the 


in that the poultryman can always see the birds 


the value of this advantage in do 


hover method 
However 
unknown 


floor heat 


lars and cents ts 
There is certainly an advantage by using the under 


nethod or the heat lamps, in that dry litter 1s always 


untained. The netary value of dry litter ts yet to be 
investment in using heat lamps was much less than 


this 
For 


However 
ore than tor the hover 


other methods 


ethod 18 


the energy for 


nethod of brooding 


cost 


the “backyard poultryman’, the initial investment may be of 

importance than the energy consumption, since the energy 
cost the hover method the heat-lamp method 
quite low 


te fat if After « . 
rack and a ter table w t | 
t a ed to drau Phe intiltratior pacit t} 
twelve tr was thes easured by applyur 1 
and re rd the e for disat 
e tor the tray of each pair w 
the tral Altration capacit and’ the va 
the “fina Altrat canacit 
j 
ration Dhow Fig. 4. The per cent decrease in intiltra 
| 
Increasing the drop size resulted in a statistically significant 
lect ini rat 
CC Lease filtrate capacity tor the sols. The values ot 
mis were sipniticat tre one an 
! those obtained tor the sands were not. The sand 
city larger drops, but 
ire ps cl t the ageregate sample was 
the \ es \ the table are h lower tl would has 
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Mechanization Peanut Production Texas 


Sorenson 


HE peanut ts an important cash crop to Texas tarmers 
The average annual acreage tor the 
1939-48 was 645,000 acres, with an average ant 

$34,300,000 for the peanuts they grew in 1950 

Pror to 1941, Texas peanut growers relied entire 


horses and mules tor power. During the past ten years, 


ever, tractors have practically displaced animals source 


power Until the last few vears, nuts were usually removed 
nary thresher. Now the 


bine-thresher is rapidly replacing 


trom the vines by using a st 


It 1s estimated that 75 per cent of the 1951 crop was harvested 
} 


PLANTING AND CULTIVATING 


Tractor power is used almost ‘anting and 


tor 
cultivating operations. In the tairly level and praine areas 
most of the growers use four-row equipment. In the rolling 
and hilly sections of the state two-row equipment is used with 


good success. A 40-in-row spacing 1s generally used 


Standard cotton and corn planters equipped with plates tor 


planting peanuts are used by many of the growers, Others use 


a slant-bottom hopper or a special planting attachment de 
signed to plant shelled peanuts 


HARVESTING AND THRESHING 


Raking. The use of a side-delivery rake was the first step 
in the reduction in harvesting labor. It eliminated shaking by 
hand and greatly reduced the labor of piling which was re 
quired when peanuts were threshed with a stationary thresher 


This paper was presented at the annual meeting of the America 
Socrets Ax at June 
contr t the Power and Ma S 

The 1 SoRENsO pr of a 


the Texas Agrn 
ary thresher that was converted into a m« 


hay e Lower left) A 


tra S, 1 Tak Were separate 
Later, s ¢ wers ¢ {at pract il t lig a 
ne operat to turther reduce the labor and equip 
rea More ecent ercial shaker-windrow 
utachments have bee eV ped that are taking the place ot 
the side-delivery rake 
Converted Grain Combine To the t the Texas 
tarmer st ’ ch of the credit tor I ent of the 
peanut « ine. As early as 1941, tarmers successtully rebuilt 
LT Ain Ines into peanut co Ines 
In 1945 the International Harvester Company placed an 
expermmental comoine with the Texas Agricultural Experiment 
Station at Stephe ville to be used tor threshing peanuts direct 
tr windrows. Based on the performance of this machine tn 


the tirst threshing trials during the 1945 harvest season, the 
following yor structural changes were ade betore it was 
ised in the 1946 season 


1 spring-tooth cylinder was installed to replace the 


1 
sptke-tooth ¢ fer. Adjustable spring teeth were placed 
the concave inserted trot inderneath through the oper 
rmerly occupied t 


t} 


y the spike teeth 
I her spring-tooth cylin 


The beater was replaced with . 


der, and the tinger grates were left in place to serve as a 
concave. Adjustable sy teeth were passed up through the 


finger grate concave 

4 Screens similar to those used in stationary threshers were 
installed 

1 The speed ot the cylinders was reduced to approx: 
mately 420 rpn 


5 A hydraulic lift was connected to the pickup attachme 


to facilitate the almost constant raising and lowermg that ts 
necessary where the land is uneven 

With these mox tions, this combine proved successtul 
for harvesting peanuts from the standpoint of doing an excel 


three to te ork ordinarily required of 12 to 15 mer The machine pick Fi ¢ t 
row a { its to a sacking spout. The es to a tee ‘ esher 7 t 
blow: he material 1s sacked Upper rigs simple mett saving pea hay whe 
le The hay is dumped at su:table inte tor « enient baling Some grow 
memade seit-d my ne het $ thre mbdine t atch the 


acy 4 
ASA 
q 
ae, engineering, Texas Agr tural Experiment Statu 
(Upper left) experimental combine use Experiment Station Note the for 
catching the station bile peanut thresher by Schilds, of Waller, Tex Wut 
this machine 
from the w 
catching it 


Peanuts have also been artitcially dried successfully by a 
tew tart and custom ders. The nuts have been dred both 
bulk. Both stationary and portable-type driers 
dare in use 

drying, the usual procedure let the nuts 
stay the windrow for least two days before they are 
Immediately after threshing they are the 
Iner where the excess removed circulating 
heated air through the nuts. The temperature the drying 
should not exceed 125 The drying time will usually vary 
trom 2 to Shr, depending on the initial moisture content of 


verted a thresher in the 
the sacking plattors 
nbine. With this machine the peanuts 
manner and allowed to cure in the 
three days” It weather conditions are 


dry enough to store without spoil 


the nuts 
yth of time. The harvesting machine picks up 


The drying operation should be stopped when the nuts 
have reached content about per cent. Tests 
have shown that the nuts wall lose an additional 2 to 3 per 
cent moisture during the first 24 to 48 hr after drying. This 
morsture 1s absorbed by the dry hulls 

One of the most important factors in the successful oper 

quite local machine shops that avoid overdrying. Nuts that are too dry 
converting stationary threshers and grain crack badly during shelling 

peanut machines number growers and workers have given 

tested and placed on the market, and these considerable thought to the possibility of artificially drying 

machines peanuts which are combined threshed immediately 

ost Convenient digging. There has been very little research this method 

combine threshing fall harvesting and drying Texas. some the tests, how 

then plow under supply organic the dry nuts had disagreeable Further 

Many growers, however, preter save the will necessary determine the feasibility 


organic matter the use method drying peanuts 


the windrow and delivers the threshed peanuts 
tion the plattorn A cross conveyor catches 
of the combine and carnes them to the 


cut hay os then blown into a teed collec 


plattorm where the material is sacked 


livestock feed and to provi 
ethod by which hay may be saved when thresh ichatiaanicea 
by catching it on a shde or drag pulled Tractors have practically displaced animals as a source of 
, By attaching a strip of heavy-mesh fenc power in peanut production in Texas. The combine thresher 
one end the slide and laving this the full length replacing the stationary machine. estimated 
lide, the hay may easily dumped suit that per cent the 1951 crop was harvested combines 
convenient baling. Some growers early 1941, Texas farmers successfully rebuilt grain 
ide self-dumping wagon behind the combine combines into peanut combines. Tests made by the Texas 
Others catch the hav wire basket Agricultural Experiment Station show that these combines 
ine) These baskets bold about three bales an excellent job of threshing as well as obtaining high com 
driver when full mercial grades. Many growers have successfully converted 
threshers into peanut 
Peanuts have been successfully dried with heated air. The 
ild be dred until the nuts have been dried both in sacks and in bulk 
ore than 7 to 8 per cent 


is 


The most common practice is to let Fs 
frow trom three to ten days, depend 
Sorensor ‘ llough and P 
in the held, or in an open mitt arvest { Deving Peanuts Report 1124 


Ste 
nest every year, in certain peanut nd onnen nation Basic to Farn 
frequent heavy rains during the nthe t t Texas Mimec 
wet seasons occur ent of conomics and sociology 

drying in the 
It Labor Sav 


West Cross 


iral Exper 


result, there 


ist few ve 
Dur 


Texas Agric 
peanuts W 


pee 
ent t thie y as we i t ny erchal 
Aas t however, that the ortginal engine that 
inte the ihine as if was ed very slowly. It was 
esi: thresher This equy ent worked so effectively that it was not Ad ee 
hetore these ihines were widely use At the presen 
fe t e, converted threshers are being used in most all of the Bes ola 
t producing areas of the state Phese machines are to q 
a hea for dee sand and hilly areas in some sectrons, however 2 
f the t recent developr nts im peanut harvesting 
ent isa ichine develope A.W. Schilds of Waller 
enlarced 
lat the rear 4 
the 
a 
here 
q nes 
tor the se 
curve 
. 
mad 
tact 
nd 
ts ade the wing 
pon the weather 
shed where aur can ut 
1 n areas there ar 
harvest period Even in 
hus been at ising terest in artificial drying within the 1 AGA Progress Renott 14 Texas Ags 
irs ment Stat October 
tl St years, agricultural engineers at the A Handbook ot Peanut Growing 1 
tural Exper ent Stat have successtully dred the Southwest t Texas Agr ral Expe 
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Photographic Technique for Measuring 


the Sizes and 


Velocities Water Drops trom Irrigation Sprinklers 
Robert Green 


MemBeER ASAE 


HYSICISTS and meteorologists have been interested 
the phenomena the distribution drop sizes and the 
velocities raindrops for the past years. the past 
years the interest engineers and other agricultural scien 
has been focused some degree these phenomena 
their etforts determine the mechanics soil and 
develop techniques practices prevent erosion and 
allied results surface sealing, decreased aeration and infiltra 
tion capacities, and other damage the soil structure 
mental crop production 
The natural evolution now the expansion this interest 
information the field sprinkler irrigation 
where the characteristics sprinkler determine the drop 
pattern, and where corrective measures the detrimen 
tal etfects drop impact the may applied 
the water emerges from the sprinkler 
systems the development practical procedures 
for determining the etfects sprinkler irrigation the soil 
These etfects may determined: first, the distribution 
drop sizes and drop velocities sprinklers throughout their 
range operating pressures, and, second, measurement 
the etfect the drop patterns thus described 
soil conditions, thereby permitting local adaptations for more 
adequate design 


The present methods of design can then be modified to 
more nearly approach the optimum compromise between oper 
ating pressures, spacings, etfects the and the evapora 
tion losses. The fact that these factors oppose each other 
makes it even more important that as much information as 
possible be accumulated on all of them. An illustration of the 
point may be taken from a recent quotation of a Tennessee 
agricultural engineer to the etfect that livestock on an over 
grazed pasture were found to be consuming 700 lb of soil per 
oven-dry ton of forage following an intense rainstorm that 
ended suddenly. In this particular case fluorine had been 
applied in the fertilizer and the livestock were poisoned. This 
further suggests that, when applications are made 
food and crops, the pressure should increased 
a few minutes before the system is shut off to obtain the rins- 
ing action the fine drops water that would distributed. 

The work reported here has for its objective the develop- 
ment techniques adequately measuring the characteristics 
irrigation sprinklers and the various drop-size and 
velocity patterns on “standard” soils. This information could 
be added to the present information furnished by manufac 
turers discharge and radius coverage. The results ob- 
tained date barely introduce the subject but may serve 
present an approach to the problem and to furnish a back- 
ground for additional investigations in the future. 

Dispersion Stream Water. The mean 
velocity water jet emerging from orifice may readily 
determined measuring the discharge for period time, 
but well established hydraulic studies that the actual 
velocities vary from near zero at the perimeter to a maximum 
the center the stream. Immediately after passing the vena 
contracta this variation velocities the stream and the 
rotation sprinkler cause the initial breakup the stream 
into various sized drops and droplets. Further breakup 
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drops beyond the ettect of the emergent turbulence and the 


mechanical dispersion of the rotating sprinkler becomes a 
function of surtace tension of the water and the resistance of 
the air to the passage of the drops. The surtace tension tends 
to hold the drops intact in a sphere, while the air resistance 
tends to cause oblation by flattening the leading side of the 
drops. When the oblation is to such a degree that the air 
resistance exceeds the surface tension, the drops break 
into two or more drops and several small droplets. Blanchard 
has shown drops larger than equivalent spherical 
diameter to be unstable, 1e., they will break up if they tall far 
enough. Blanchard also found that drops smaller than 4.6 mm 
diameter were stable and would remain intact even though 
a continuous oscillation occurred in both the major and manor 
axes. Intermediate sized drops between 4.6 and 5.4mm some 
times separated and sometimes remained There may 


a logical dout 


t as to the validity of these points of s 
tor water trom intigation sprinklers. This question should be 
raised because Blanchard was dealing with drops water 
falling in a wind tunnel subject only to the force of gravity 
where there was acceleration the termunal velocity 
whereas stream emerging trom sprinkler the 
initial mean velocity is tar above the terminal velocity 

The actual points stability appear 
since many large drops strike the ground betore travelling 
tar enough either to break up of to slow down to terminal 
velocity. The important consideration is that the shape of the 
drops is dynamic and that breakup ts a continuing process 
throu 


gh the trajectory of the stream. Addit.ona 


ip, ana 


to a minor degree buildup, of drop size prot 


ly occurs due 
to the collision of drops. Collisions wall commonly occur by 
fast-moving drops overtaking slower drops. phenomenon 
is apparent when one considers the kinetic energy of the drops 
and the air resistance acting upon them. The kinetic energy 
directly proportional the drop size and thus the third 
power ot the radius and the air resistance (2) 1s proportional 
to the cross sectional area and thus the second power of the 
radius. Analysis of experimental data shows the latter relation 
to be & 0.00122¢24*. From this, the conclus.on is drawn that 
the smaller drops decelerate more rapidly than larger ones and 


thereby may be overtaken by larger drops 
Mathematical Analysis of Distance of Travel and Velocity 


Even though the mean velocities of streams emerging from 


sprinkler many sprinklers exceed 100 fps and the 
maximum velocities in the center of the stream are even higher, 
they are still within the range that the physicist considers the 
air resistance to be a function of the first power of the velocity 
The equation tor Newton's second law of motion may then be 
written and solved as below with the origin considered as the 


orifice. At time ¢—0, 7, the position vector, 0, and velocity 
mp kt 
where F force mass, and mstant 


Vetkimit gf etkimit dr gim bye nits¢ 
V gim kj+Cye 


*Numbers in parentheses refer to the appended references 
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itior moe 
m 
Since 
m ob) 
mk 
Since a fm 
im 
( 
t thor equat bit is apparent that, the 
the com As ver the size of a drop decreases 
i frops wall trave ne fistances That the 
mo & does approach zero as its limit is indicated in a 
evaluation of (4 since the ratio of decreases 
O tor a droy 3.92 fhameter to O.47 for drop 
lhameter 
have applicat with the data 
t lute but are presented to show the f lamental 
sl between drop size and distance traversed. Since 
ce of travel is proportional to the size of the droy 
) pattern of an irrigation sprinkler must depend 
persion and the breakup of the discharged strean 
It ilso worthy of note that cals are dis 
solut In sy rs, they wall 
tion patter if the surface tension of the 
iterial iffected 
pmer The tirst ay 
ed oon this the technique ot 
that the camera was side 


neither side of the 
the spray of water 
tr i Stationary ink ich was located so that 
This method 
itharent light when the 
tated tast enough to obtarn traceable drop paths 


itter used 


i “ iS perper 
satistactory due to ins 


WAST 


was a plywood disk 281n in diameter with 


ut between radu and con 
s The 


operating it 


and 141n 


disk was mounted on a synchronous electric 
hole 


distance of 


1800 tpn hat the 


directly in front of the camera lens at a 
h The exposure thus obtained 


ind 


was | S00 sec The 
echanical shutter were protected fron 
Sheets of plywood placed 


interval 


vertically between 
between the ply 


which the water passed into the phe to 


sprinkler with a 


heets through 


Traces of drop paths were obtained on the photographic 
es further retinements of the method may have 
Satisfactory easurement of velocities It was 
1, however, that this technique would not give images 


drops but would show only the drop axis perpenc 
Since the 


wular 
drops were not circular, this technique 


rate measurement of 


the drop 


npoertance in view of the oscil 


sizes 


t the drops, however, this ts not a contradiction of 


inacy of Laws work since he was dealing with drops ot 
size tallit tr cap llary tubes 


orts were next directed toward photographs ot the drops 


o permit the measure 
t the vround level. Pictures 
with tl exposures of 1 S00 sec 
weak u t because of the motion 
drops which were passing only 421n in tront of the 


Trial putures were a Heiland 


flash lan p synchronized 


then taken 


scharged 


Ising 


the camera’ This a rated exposure of 11,000 
sec, and when pictures see to have had insuthcent light tor 
sharp contrast with the background, the spotlights were used 


in addition to the “strobe light The 


results thus obtained 


sodium cChiorde and silver nitrate to 
me part per hun 
This 


of silver nitrate and the c 


water in 


fred thousa 


addition resul 


lal particles serve as 


1 


minute reflectors that reduce the tendency for drop pictures to 


Show only the sides of the drops. When sodium chloride and 
silver nitrate were added ¢ 


the water in the above proportions, 
it wast 


that the desired pictures could be n 


ade outdoors 
ising davlight as the source of 


Strot 


continuous light and the 
olume unit, manufactured by General Radio Corp 


, as the 
intense short-duration light (4 


This light has 
photographic guide number rating of SO as a single-flash unit 
and can be used as a true 
the Strobotac unit 


100,000 sec 


stroboscopic light when triggered 


Several attempts were made to obtain multt-exposure pic 


tures using the two units so that the velocity could be meas 
distance between 1 from the re 
peated flashing of the light. These pictures could not be inter 
preted, however, beca 


ured as the ages resulting 


ise the limit of flashing rate (20 per sec 


itted the drops to travel distances ‘of 11) ft or more, with 


several ages ot 


drops in a picture the successive a the same 


This method would be more 


drops not 


1 ve Selected 
ue to the 


desirable d 


accuracy of the flashing interval but would 
require a 


200 flashes per second would be even better 
eliminate 


init capable of at least 100 flashes per second and 

Such a unit would 
that a 
source of error in 


errors due to variations in the 


open, which ts the 1 


actual time 


camera shutter ts ayor 


the results below 

Photographs of Drops and Drop Pats In Fig. 1 the drops 
were moving directly toward the camera which was so placed 
on a high tripod that the spray of water was passing just 
inder the camera bed and through the tripod legs. The camera 
was focused for a distance of four feet and at this distance the 


drop paths were practically in a direct line with the maur 


1 ANIS 
of the camera. Stu 


fy of this and another similar picture with 
the use of a reading glass shows the shape ot the drops ina 
plane to be almost perfect circles. (Cont 


nued page 


toward camera 


ig 
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i were in ettect ible exposure Cause y the two sources of 
eee light and gave not only the drop images as pictured by the ee | See 
intense short duration strobe light it also the | aths of the : 
Shee drops due to the exposure from the spotlights with the camera ea 
shutter set on 1/50 sec. Further efforts were then directed at 
miprovement of this procedure which would permit the meas 
irement of the drop sizes from the images and the velocities 
no th t th x je during the time th 
2 y easuring length of path idle iring the time 
his studies drop oscillation, Blanchard reported that 
the proportior mproved the 
! 
ba t oft 
The 
he cast 
nth 
Seve 
{ 
) 
Law 
+ 
the stre 
not 
tter 
ag nt de _ 
ai hole ¢ centric circles 
“1 motor 
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Bethlehem Soft-Center 
Steel is actually three 
layers of steel. Resilient 
core absorbs shocks on 
the hard, outside layers. 
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When ullage are cut and tormed trom Bethlehem 
Soft-Center Steel, you can sure prepared for day- 


after-day punishment—even rocky, rooty soils 


why. Bethlehem Soft-Center Steel more 
ent than high-carbon steel. Its low-carbon core cushions the 
hard, outside layers from jarring bumps. actual use, these 
top and bottom layers—made tough, higher-carbon steel 
develop polish, enabling the tool plow 


rapidly without excessive caking 


Bethlehem Soft-Center Steel economical—for two 
reasons. First, will stand under long, 
Second, its excellent machining properties mean that any cold 
fabrication required can done easily your shop. 
more, Bethlehem Shapes made 
steel reach you accurately sheared pattern. Since 
waste, you pay freight charges for only the steel you use 

Full details are available from the nearest Bethlehem 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


any 


are not in the field 
or transparent drops and 


ns in the picture that 


tf tocus and these are seen as tuzzy 


were not considered A few of the drops that definitely are 
not circular were the result of splash from the cover over the 
if lights and were Crossiny the field at various angles The 


! sheets in the background, while normally sy aced less 
ately three apart for 
stream from the sprinkler could 


sprinkler was stationary and 


nches apart, were approxi 
full 
enter the photographic tield. The 


40 tt tr the camera 


is picture so that the 


ately 


In the trial-and-error method that was necessary to develop 


the photographic technique, was considered necessary 
restrict the depth of tield of the water to about two inches to 

it the error that would otherwise occur if the drops pi 
tured were distributed over a wide range of distances from the 
camera. It was found to be necessary to eliminate any splash 
from the photographic tield. These requirements were met by 


sheets Strips of this sheet metal were fastened to the front 
and back of the plywood and bent out at an angle of approxi 
mately deg with the front edge extending farther than 
the n le. With two sheets of plywood pre 
pared in this manner and spaced so that a vertical shit 1 to 2 
virtually splash from the edges 
the plywood entered the photographic seemed that the 
that were split the sharp metal edges were deflected 
into the space between the front and back pieces of metal at 
tached the plywood the opposite side the opening and 
inated from the held 


etal on the back su 


inain width was made 


were thus eli 


was found that the most satisfactory background behind 
the drops to be photographed was a piece of plywood painted 
blackboard black This dull black field 
which reflected no light making the double exposure technique 
the photographic nega 
the droy soft water 


with paint gave a 


possible, as the only 


tive was tror 
the restricting boards and background board were 


scale usually 


place, a meter and a printed card were placed 
in front of the camera and on a line trom the sprinkler 
through the opening between the boards. The meter scale was 


then photographed using the exposure indicated by a Weston 
I exposure meter, This picture served both as a check on the 
sing of the camera and also as a scale tor 


wcurate tom meas 


uring drop sizes and lengths of paths for the drop measure 
The meter scale was then removed from the field and 


the sprinkler turned on, and since these were in the nature of 


ents 


preliminary investigations, the pressure was adjusted so that a 


reasonable amount water was passing through the vertical 
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opening between the restricting boards. Sodium chloride and 
silver nitrate crystals, one part per 100,000 had been added 
the water for reasons previously described 

The sprinkler used was the Skinner Jr. Utility with 
nozzle. The operating pressure psi was below 
the recommended pressure for this sprinkler, but met the 
other desired requirements necessary for this group 
tures. The sprinkler was not allowed rotate. believed 
that this variation from normal operation would not change 
the sprinkler characteristics, since significant 
difference was found between the discharge rotating sprin- 
kler compared with the discharge while not rotating. Operat 
ing below recommended pressures would give distribution 
larger drop sizes 


shows the drop and paths obtained under 


the conditions described above. The light sources were day- 
light and the Strobolume light used single flash light 
synchronized with the camera shutter. The daylight was 
sufhcient intensity that the exposure meter reading the 
camera lens was 

The camera was 4ft from the restricting boards, 
from the line focus and above the ground. The Stro- 
bolume was farther from the sprinkler than the camera, 
but the same distance from the path water and 36-in 
tripod. The sprinkler was from the axis the camera 
The drop images may have been slightly clearer had the Stro- 
bolume been moved back short distance. The exposures that 
gave the best results were obtained with the shutter set for 
normal daylight picture. 

The short path the drops before the images results from 
the opening the camera shutter before the trigger mechan 
ism discharged the Strobolume light. The longer paths after 
the are the streaks light reflected from daylight 
while the shutter was still open 

The photographs the drop and the meter scale were 
enlarged the same degree for the analysis. The lengths 
drop paths were measured placing the tips dividers 
the center the image and the end the path and then 
placing the dividers the meter scale. The cross sectional 
areas the drop images were measured tracing their per- 
imeters ten times with planimeter. The planimeter constant 
was obtained the average ten calibration trials with the 
measuring wheel rolling one the photographs 

The time lengths the drop paths were determined 
checking the camera shutter with the Synchro-Check instru 
ment made by the Heiland Co. This (Contsnued on page 568) 
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Realizing the reception given ideas that were too advanced, 
Leonardo Vinci took the precaution write his manuscripts 
from right left, instead left right. Without the key 

his method, many his ideas and inventions lay almost 
unheeded until the present day the realms art, 
mathematics, science and engineering the fields 
geology, geography and astronomy man reached farther 
into the future than Leonardo Vinci. Even the flying 
machine designed over 400 years ago needed only 
efficient motor make practical Vinci and 


Versatility are truly synonymous. 


Wherever strength, style and simplicity—plus economy— 
are necessary characteristics their products, designers recognize 
the advantages Van Huffel cold formed metal shapes 

and tubing. why they have been specifying them 


for nearly fifty years. Van Huffel means versatility. 


WELDED 


4 5 


sures to the 1/1.000 sec the time the shutter 


ter the svnchrocircuit of the shutter triggers the 
us proved to be an unanticy ited source of error 
er set at 1) 200 sec rematned open tor O.OL0 sec 


The shutter re 


1 possible error of LO per cent 
sec + COOOL sec when set on LOO sec 
possible ¢ per cent error, This error could 
ced had the pictu with an ex 
sec, tor it this spees € was OO215 
r with posstl 20, per cent 
i sed these investigations was a 4X S-in 
with a Kodak Ektar | {4 lens im a 
ter with th t X carcuit tor synchronized 
I The ti ised was for the large part 
Pan Press Type B til Development of the 
the same as tor nor | daylight-exposed til 
per cent overdevelopme that is rece 
EX Pose with electricall lischarged, gas 
t they are « only reterred to, “strobe 


t the drop shapes reterred to earlier in this 


iths, a difference in the 


in im SM 


ht retlected, as shown by a fading of the sides. Close study 


ot se e iths shows a difference in the width of the paths 
In the the 

24 drops with images and paths of 
permit) me the ot 
Table 1. Based upon the conclusion drawn 
that the drops were circular around their axes 
the drop volume may calculated the volume 
generated by the rotation of the sectional area around the axis 


that as the lt ot oscillation enlargements of 


three pictures there were 


suthcient ¢ to isurements, summary 


which is shown in 


the The equivalent diameter the drop was cal 
culated trom the relation 2(4/7)! The maximum axis 
column was obtained by direct measurements with the dividers 
ot the drop paths and the meter scale 


Source Feros 
ceding technique are trom the inaccuractes the camera shut- 
ter, the variation the distance the drops from the camera, 
and in the measurements of area of the drop images with a 
The error the be minimized by 
using longer exposures and a correspondingly smaller f open- 


The principal sources error the pre 


planimeter in shutter may 


ing. For the shutter used this work this appears 
especially true due to a smaller numerical error at slow speeds 
which would result in a much smaller percentage error. Since 
the depth of the held of water passing across in front of the 
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era was restricted toan 
of two inches, it 1s be 
that the resultant error 
The principal 
from using the planimeter 
arises from the small sizes of 
the images to be measured and 
the slick surface of the en 
larged photographs. 
tempt ize the latter 
error by using the 
average of ten traverses around 
the perimeter as the measured 
area 
tumate that future studies based 
upon this technique would 
accurate within + 5 per cent 


if 2m 
heved 


ror 


minin 


was ade 


It seems reasonable to es 


Recommendations for Further 
Study. application this 
technique characterize lim 
ited number sprinklers 
operating 
ranges would basis 
correlation with 
urements the etfects these 
and other sprinklers the soil 
The measurements of effects on 
the soil should include studies 
splash erosion, well 
surtace sealing and compaction, as they affect infiltration rates 
and air permeability. From the viewpoint of economics, studies 
the relation between minimum ettect the soil and pump 
Ing Costs should be included 


CONCLUSIONS 

1 The sizes and velocities of drops of water from irriga 
tion sprinklers may measured with reasonable accuracy 
means of photographs 
distances trom the sprinkler, an accurate description of the 


analysis of several P 


distribution of drop sizes and drop velocities could be ob 


tained. These data would permit the mathematical calculation 
of the total impact forces that atfect the soil per unit of time 
given rate application. these data were obtained, 


they could be correlated with pumping costs so the economic 


relationship might be established 


3 The technique described above used either alone or in 


conjunction with direct measurements of the etfects of impact 
forces on the soil would permit a more complete description 
of sprinklers than 1s now used and 
tor the 


soil and crop conditions 


would provide an improved 
ent best 


basis selection of tf 


equ adapted to various 
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Get the roller chain that gives you 
SHOT-PEENED rollers... 


ana 


Thousan 

mer 

roller 


the 


is of 


tiny steel balls ham- 
metal 
pay off in extra fatigue life 
ability to withstand shock 
impact. 


cold work” each 


look for the darkened rollers! 


HERE are sound reasons for the universal acceptance 
Link-Belt Precision Steel Roller Chain. Two them— 
shot-peened rollers and Lock-type Bushings—are shown 
here 
Others include rigid material selection and 
controlled heat treating—your assurance 
formity with weak members 


Whether for drive conveyor service, you can 


et 


the best roller chain from the complete Link-Belt line— 
single and multiple widths, through 3”, and double 
pitch, through 3”. Next time you need roller chain, call 
the Link-Belt office near you. 


PRECISION STEEL ROLLER CHAIN 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
lanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 44, Seattle 
4. Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and 
Distributors in Principal Cities. 697 
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i No partial bearing here - 

—bushing {its securely. 
Lock-type Bushings increase ability 
withstand shock loads 


A special manufacturing process securely locks the inside side- 


bars on the 
sidebars and 
Link-Belr 
1” pitch 


bushing, preventing lateral movement 


the 


eliminating a common cause of stiff chains. This 


applied roller chains through 


and 


ble 


pitch roller chains through pitch 
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PROPOSED ASAE STANDARD: Headed Drilled Pins 


(Nore ASAE This proposed Standard will declared official 
tandard of the Society, unless substantial objection thereto 1s raised within 30 days.) gy 


This standard was formulated and recommended by the Fasteners 46 -—— 
Committee of the Farm Equipment Institute, and was adopted, August | +— F P~ SHEARED END 
1952, as an ofhcial standard of the American Socety of Agricultural 


Engineers. The purpose of the standard 1s to reduce the many varieties 


of headed drilled pins now in use by farm equipment manutacturers, or 


the assumption that greater use of one type wall result in these pins 


being stocked by suppliers. The pin has no specific physical require 
ments other than that it be of a higher carbon steel than is ordinarily 
} ld 


used for mvets, which should result im better wearing qualities. Its 


SMALLER 


economy is assured by omitting a chamfer of the point, stan fardizing on 
type of head, hole size and location, and adopting rvet-body tolerances TOLERANCE Nominact MINUS"O” 
MATERIAL SPECIFICATION, ALLSL. steel C-1018 of equivalent. Plain 


pins to be furnished unless plating and/or hardening 1s specified 


R 


HEAD 
HOLE SIZE 


| 
ar 


~ 


= 
“, 


Nn 


ODY DIAMETER MAX 253 380 443 520 655 780 905 
oes | 107 130 182 375 
9 9 3 ' 17, 17 
7, 27, 27, 


INSTITUTE 


FARM 
P. O. Box No. 1800 


REYNOL 


Lowisville 1, Kentacky 


ITUTE PRESENTS NEW 


REYNOLDS FARM INST 
HORIZONS" 


COLOR MOTION PICTURE.. 


media farm 
ute proud make 


education other 
nolds Farm Instit 


eduled group showin 
itled "Bright 


Adding visual 
information, Rey 
available for sch 
motion picture ent 


dignifying the 


This 

most basic occupation man. pictures great 

advances made agriculture and the bright horizons 
ahead horizons where the gleam aluminum seen 
increasingly. farm buildings develop into more 


efficient farm tools. 
out 


luminum are brough 
greater 


Here the advantages 
the many aids 


livestock cooler 
cost through the 
ainting and maint 


true amon 
farm production lower cost. Greater production 
through aluminum's heat reflectivity 
summer, warmer 


poultry and 
winter. Lowe 
elimination 
rustproof aluminum. 


practical 
enance, with 


ricultural 


"Bright 
ddress. 


vo-ag teachers and other 
hedule showing 
ite the above 


County agents. 
leaders who wish 
Horizons" are invited 


REYNOLDS FARM INSTITUTE 


¥ 
¢g 2 
i 
af 
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DEPENDABLE PERFORMANCE PROPOSED 


Dairy Housing Terminology 


Secrety of Agricultural Engineers SO responded to a re 


yuest set up the Cor tree on Dairy Housing Terminology 
he purpose of which was to explore the possibilities of reach 
general apree t suttable terminology in this tield 
The ¢ ttee conducted a nation-wide survey which covered 


dairy 


lepes, exten 


sion services, and experiment stations and in the US. Depart 
fairy barn equipment 


ite, and federal publ alth services. On the basis 
of returns from this survey, the Committee has submitted a 
number of terms, together with ther detinitions, for further 
approved 
recommendation tor dairy housing terminology. Interested 
ASAE members are urged to suggest any changes in or addi 
trons to the Commuttee s recommendations, these should reach 
the ASAE St. Joseph, Michigan, betore 
November 1, 1952. Unless objections are raised, the recom 
endations of the Committee will in due course be formally 


idopted as an official ASAE Recommendation 


id eventual adoption as 


The proposed recommendations on dairy housing termino! 


oxy as submitted by the Committee are as follows 


ends enclosed covered building for the keeping and 
care livestock and storage dry roughages and 
TOW bedding. may include some but not necessarily all feed 
flexi e shafting and bedding storages and feeding facilities for livestock 

simple structure tor shelter livestock, storage 


be separate trom or attached to another structure 


having 


A wing of extension of 


our teed delivery units, have lost 
time due to breakdowns and have had no ‘ STALL BARN A structure, s« es reterred to as a 
maintenance problems five months stanchion barn, tor sheltering dairy cattle young 
says Mr. Joseph stock where the adult animals are contined stalls 
Collins, manager, Broome G.L.F. Elevator. means of stanchions, straps, halters or chains during part 


Structure 


ot the year and usually for milking. Roughages and con- 

centrates may be ted in manyvers at the ine vidual stalls 

None part, or all of teeds and bedding may be stored in 
up under the rupee d conditions to which it 


the structure. Included are one or more rows of stalls 

an 
Primary cause of the tatlure, according to PSs 


Mr. Collins, was the steep angles through management system for dairy cattle 
which the universal points had to operate. wherein the adult animals are given access to a feeding 
Broome delivery units ing time the animals are passed through 
trequent breakdowns, each which Other animals may separate pens, lots 
three tour-hour delays and upped 
delivery costs MitK AREA An area which includes the milking room 
the etticrencs, the practucability of STON and heating room) and ofhce 
tlextble shattiog. Why not consult with DE GE Ane 
STON next power trans- MILKING Sometimes called milking parlor 
mission problem ¢ A room where the cows are milked but not housed 
It is an essential part of loose housing but optional 
— with a stall barn 


(t MILKING ROOM STALLS AND STALL ARRANGEMENTS 
(1) Elevation wath relation to floor level of operator 


EREE Torque Ca itor 


(A) Elevated 


and Bu tin conta 
j (B) Floor level 
ing complete Gata ¢ 
STOW flexible shatu (2) Position of the stalls with relation to each other 
No obligation, of course (A) Tandem: single or double in line, U-shaped, 


L-shaped, square, circular, etc 


(B) Abreast 


first in fliexible shafting since 1885 (4) Method of entrance and exit 


(A) Side entering 


39 SHEAR STREET (B) Walk through 
BINGHAMTON, NEW YORK ) Back out 


(¢ 
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How the 


McCormick Fertility-Level Planter 
Corn Yields 


helps INCREASE 


The McCormick clutchless check-row hill-drop planter 
makes possible match corn plant population with avail- 
able plant food. This promotes maximum yields relation 
soil fertility. 


Planting too few too many kernels hill reduces corn 
yields. The first extreme fails utilize available plant food. 
The second may result nubbins barren stalks. 


The aumber kernels dropped each hill regulated 
changing the rotating speed continuous-running seed 
plates. This enables the planter plant and 2-kernel hills, 
bination match the fertility level each field. 


The McCormick clutchless check-row hill-drop planter 
provides completely new solution vexing farm problem. 
ing make farming more profitable business, and better 
way life. copy the Forward- 
Mounted Corn explains fertility-level plant- 
ing detail—is yours for the asking. 


International Harvester products pay for themselves in use 


Motor Trucks Crawler Tractors and Power Units 
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“POPULATION KERNELS PER HILL AVERAGE 

IN KERNELS IN RATIO OF KERNELS 

PER ACRE EVERY 100 HILLS PER HILL 
7330 13 ones and 87 twos 187 
7840 100 twos 2.00 
8389 846 twos and 14 threes 2.14 
8820 75.twos and 25 threes 2.25 
9800 50-twos and 50 threes 2.50 
11015 19 twos and 81 threes 281 
11172 15 twos and 85 threes 285 
11760 100 threes 3.00 
12583 79 threes cnd 21 ‘ours 3.21 
156€0 25 threes and 75-fours 375 
15700 100-fours 400 
16788 72 fours and 28-fives 428 

*40 « 40 


“SEE YOU AT THE POLLS!” 


INTERNATIONAL HARVESTER 


Refrigerators and Freezers 


McCormick Farm Equipment and Farmall Tractors 


General Office, Chicago 1, Illinois 
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\ TS o 
| 
a 
7 


During the past fifty-five years have watched 
many ambitious and enterprising manufacturers 
endeavor copy the very extensive Oberdorfer 
line bronze rotary gear pumps present the 
world with their substitute. 

was not our business notify these gentlemen 
that would financial suicide try duplicate 
the combination quality and price long asso- 
ciated with the name Oberdorfer thruout the 
world. History amply littered with the evidence. 

There are available today many spray pumps 
more intricately designed, more delicately con- 
structed and more costly purchase and operate 
the field. 

Why gild the lily! Demand 
trouble free corrosive resistant bronze gear pump 
that accurately meters your spray formulations, 
positively, efficiently and lowest cost per acre. 


BUY, 


Agricultural Pump Div., Oberdorfer Foundries, Inc. 
1429 Thompson Rd., N.Y. 


Dairy Housing Terminology 


‘ Cow Arey. The area within the nulking room re 
quired for the entrance and exit of Cows to and fron 
the ulking room stalls 


d) Operaror AREA. The area within the milking roon 
which ts used by the personnel performing the routine 


€ sections for han 
losed by the structure 


A room with one or mor 
wholly partly enc 
in which the cows are milked 
9 MILKHOUSE. Same as milkroom 
part of, but may or n 

Structures 


Mil KROOM 
dling raw 


except that it 
ay not be connected with 


is not a 
any other 


dairy animals, which may be divided into pens for indi 
vidual cows or groups of cows where they are bedded 
and fed 


where cows 


milked 


are contined while their turn 


cows are fed roughages, water and sometimes concen 
trates. This area may may not include feed storages 

lounging area). area loose housing 


where cows are bedded but not fed. The manure pack 1s 


allowed accumulate during all the year 


APPROVED. It is that certain 
discontinued for one or more of rea 
(1) Not descriptive; (2) convey the wrong 
meaning, (4) agreement and too much confusion 
ditferent areas regarding their true meanings; (4) better, 
simpler, more tive terms words are These 


Terms Not 
terms t 


sons 


terms are follows: (a) Tramp shed, (b) barn, 
(c) barn, (d) loose stabling, lounging barn, 
(f) parlor, (g) pen stabling, (h) stanchion barn, 


(1) bedded area 


What Standards Accomplish 


co-ordination basic designs and the 

practices involved the production similar articles con- 
tribute largely the elimination economic waste. also 
permits reduction large proportion dormant capital tied 
up in the stocks of the manufacturer, the jobber, and the 


Standards have four distinct values, as follows 


(a) They educate setting forth quality goals for the 
guidance producers and consumers alike 

(b) They simplify limiting the number 
variety processes, the amount stock, and the 
thus reducing the overhead costs 
turing and selling 


sizes, the 
associated 
anutac 
They conserve cutting down the losses, 
and unnecessary tooling that accompany odd 
thus promoting large-scale 


wastage, 
lot manufacture, 
production of standard design 

(d) They certity by serving as hallmarks of quality and 


value 


standards make possible provide more goods 


at lower costs, and enable buyers to determine and evaluate 
the goods that they require W. R. McCattrey in Mechan 
1 Engineering tor August, 1952 


What Security 

security may detined house with five sides, four 
of which have nothing to do with wealth or money or 
The tive sides are spiritual security, which 1s faith 
Divine guidance, physical security, the ability plan for 
the future with reasonable expectation living enjoy 
political security simply freedom; psychological security 
really just plain and finally economic 
security. Benjamin F. Fairless, chairman, Board of Directors, 
US. Steel Corporation 


economics 
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TWIST 


Pum 


ae By 


discharges 1050 gallons 
water minute 


from 100 feet down! 


This 8-inch Deep Well Turbine 
irrigation purposes near Hastings, 
Model 8-A Chrysler Industrial 
Engine with right angle gear drive. 

This Chrysler high speed and 
Chrysler high compression doing 
specialized job. Other farming, 
construction, industrial and 
specialized applications are 
exception this kind regular 
performance. Here are few 
the advantages you get Chrys- 
ler Industrial Engines: 
finished wear surfaces, sodium 
cooled exhaust valves, updraft 
downdraft carburetion—and 


there are many more tailored 
the exact needs of your job 

Chrysler Industrial power 
expensive. Production-line 
methods adapted specialized 
industrial engine building, pro- 
vide custom-built engine 
mass production prices. 

See Chrysler Industrial 
Engine Dealer. Tell 
power needs. can supply you 
with one Chrysler Industrial 
Engines for your purposes. 

your problem special, write 
direct: Marine and Industrial 
Engine Division, Chrysler Corpora- 
tion, 12200 Jefferson Ave., Detroit 
31, Michigan. 


Industrial Engines 


= 


Photo Courtesy Western Land Roller Co., Hastings, Nebraska 
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NEWS SECTION 


Oke N her ~ Oreg 
ASAE Meetings Calendar 
Hotel, ASAE Michigan Section Meets October 
Agr ltural Engineers will be held the agr tural engineering 
oO Mt ? the Michigan State College campus, East Lansing Satur 


i \ M bdeew rk Hote ‘ ew be made available to Sect member tter Sept 


ABAE. St, Joseph, Michiaa As THE res ‘ © rece electior vy mail ballot, the agricultural 
enxineering division of the American Society for Engineering Fd 


time ots to pre tural engineering department, University ot Georgia, and secretary 
U ASAE Sect j » the nk B Lanham, assistant secretary, ASAT 


eave trom the agricultural engineering department of Mich 

rsit Saturda gan State College — assisting two schools of Columbia to establist 
1 to twe ect the ar ltural enxineering work, report that these schoc ire in dire need 
by © Howard Binghan of agricultural engineering literature tor their Iibrarie It any ASAI 

ty tor New W Inc members who have recent issues of AGRICULTURAL ENGINEERING thev 
water § tor Tre t rope tative of fo not wish to retain tor reterence use, the schools reterred to would 

M hee office of the LOS) Sorl Conservat Service scloome them. Copies may be shipped addressed to Hansen 

I M ta Sect es a meeting tor Tuesdays, October Agrwultural Engineering Department, Michiwan State College, East 

Aur tural Bn ring B x on the Lansing, tor torwarding News continued on page S78 


NO. 1753 MOHAWK CONTOUR 
Mohaw 


Engineered for Comfort 
Streamlined for Sales Appeal 


Milsco proudly presents 
padded with thick foam 
rubber, covered with high 
grade black flexible 
leather, the new Milsco 
gives you extra 
comfort, extra safety. 
Extra heavy steel base. 


reer 


MILSCO CO. 


2732 Thirty-third St. 
Milwaukee 45, Wis. 


BACK 
PROTECTION 


SIDE 
PROTECTION 


Write for Catalog Company Letterhead 


LEG PROTECTION 
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5 
The Pacite Northwest Sect hold its meeting this year — 
M ( we, Bast La ‘ 
OM part ir interest to MSC alun “ he the homecoming foc 
rding the Section secretary, Robert White, good seats tor the 
N 
ation | elected the follow officers for the er ne tw car period 
| 


Clamp-type coupling revschle, for 
emergency field service. 4 


Weld-type fitting — weldeble for use 
with seamless drawn stoel tubing or 
pipe. 


4-bet spit clomp 
tached to finished boss 
et pemp, velve, or 
cylinder. 


Pipe thread adepter Rtting — for 
taching rigid pipe te split-flenge evtiets. 


Attach this coupon your com 
and mail 
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hydraulic hose assemblies 


with this revolutionary, easy-to-use 


ANCHOR SPLIT-FLANGE CLAMP 


brand new time- and trouble-saver for the users 
hydraulic hose and piping exclusive Split-Flange 
Clamp. Check these features what you've 
looking for. 

LEAKPROOF — the “O” ring, successfully utilized in so many 
hydraulic applications, provides perfect seal. 

EASY ASSEMBLE unwieldy pipe wrench required, All 
you need small automotive type wrench. Ideal where 
clearances are limited. 

ELIMINATES PIPE THREADS can easily removed attached 
over and over again. tapered threads wedging action 
cause distortion pump housings, cylinders, valve bodies 
WIDE RANGE OF SIZES AND TYPES — straight or angle styles 
with clamp pressed-on couplings sizes from 
to 2-inch ID. Available for high, medium, or low-pressure 
service and suction return lines. Send coupon for further 
information. 


ANCHOR COUPLING CO. INC. 


Factory: LIBERTYVILLE, ILLINOIS © Branch: DETROIT, MICHIGAN 


ANCHOR COUPLING CO. INC., Dept. AE-92 
Libertyville, tl. 


Yes, I'm interested in Anchor Split-Flange Clamps. 
Please send me a bulletin with more information 


Name Position 
Company 
Company Address 


Cuy ( ) State 


aa 


Swaged-type coupling — permanentiy at- 
plied hese assemblies. For original 
equipment where cest, unifermity, use 


ASAE Extension Exhibits 
HE exhibits arrange by the ASAE Committee on Extension were 
prominent in both mumber and quality at the Society s meet 


x at Kansas City in June FO OW 


charec of the fer trative mode ext 


frew, University ot 


bits which included bortt 


portable and semiportable displays. In the tormer class, Co Vo Phagar 


Oklahoma A. & M College, won an award tor his head gate model and 
was, in addition, cited by the Committee on Satety tor his exhibit. Other 
winners in the portable display class included the department of agrict 
tural engineering, Un f Ilinors, tor an automatic unloading crit 
model, and C FE Wor owa State College, tor a display on septs 
tank and sewage fards 

In the semiportat av class, J 1 Case Compa won an awa 


for their water-spreading ext 
Headed by Dunk, toe Better Bulletins Committee announce 


ers im tour classes of compe 


n In the public agency” categors 
Planning the Farm Home Wiring Systen issued by the Southerr 


Association of Agricalturd ne and Vocational Agriculture 
ried away first honors the University of Calitornia tor 
their publicatior ling bees on the Ranct and 
Sprinkler Irrigation, a the Pacihc Northwest Coopera 
tive Extension Section continued on page S&t 


For PROTECTION Only galvanized 


sheets give vou the strength of steel... the rust 
protection zinc, Both are important 
viding a strong, sound, leak-proof roof that 
double-guards valuable crops, livestock and 
machinery against damage and destruction for 
years and years. It’s the first choice of farmers. 


For 


roofing holds the nail stavs leak- 
proof and solid after with minimum 
of maintenance. Farmers sav cuts down 
overhead —often for the 
life the building 


For 


economy any roofing material with these 
three long-time cost mind: (1) original 
(2) repair and (3) vears 
viceable life. Galvanized sheets are first choice 
farmers because they know 
that gives them the longest, trouble-free service 
is the cheapest in the long run 


DON’T FORGET 


Proper care pays! Maternal galvanized sheets with the re 
short re limiting new 


A blue ribbon was awarded this automatic unloading crib entered by the 
University of Illinois agricultural engineering department in the ASAE 
Extension Committee's 1952 demonstration models exhibit 


mn turn of more normal conditions 


structionand replacement In the meantime, a few simple 
Careful maintenance of present steps with wery little labor can 
structures more essential extend the useful life of your 
now than ever before Ba palvar 4 ng. The valu 
pending production of ane and able booklets described below 
steel means ample supphes of will tell you how 


ral 
c¢ V. Phagan, Oklahoma A & M College, won a safety award, as well as 
a ribbon, on this head te in the demonstra 2 models class of the 1952 
exhibits sponsored by the ASAE Committee on Extension 


AMERICAN ZINC INSTITUTE 


35 Wacker Drive, Room 2602 
Chicago 1, Uhnow 


Without cost or obligation, send the illus 
trated booklets Th checked 


Facts About Galvanized Sheets 
List of Metalhe Zine Paint Mfrs 
Directions for applying Galvanized Sheets 


Repair Manual. on Galvanized Roofing 
and Siding 


Use Metallhe Zine Paint to Protect Metal 
Surfaces 


NAME 
ADDRESS 


TOWN AND STATE 


This picture shows the exhibit of slide sets entered in the 1952 exhibits 
sponsored by the ASAE Committee on Extension 


AGRICULTURAL ENGINEERING for Septembes 


\ \\ \ | 
\ Wh) \ \\ TI WA\ \\ 


greatest name braking 


For years Bendix has building brakes for 
the automotive industry. that period time the Bendix 
Products Division South Bend has built more than 
million brakes for passenger cars, trucks and farm tractors. 


These are reasons why tractor manufacturers—as well 
passenger car and truck manufacturers—look Bendix 
brake headquarters. 


Bendix Brakes for farm tractors are specifically designed 
for the exacting needs this class service, combining 
rugged, dependable and smooth action with low cost. 
That’s why Bendix Brakes are the logical choice for the 
modern tractor. 


The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action in 
both forward and reverse. Rugged design 

Let Bendix* tractor brak hel 
assures uniform performance day after day, et Bendix arm tractor Orake engineers hetp you sotve 
under the most severe field and road work. brake problems. Write for detailed information. 


EXPORT SALES: 
Bendix International Division, 72 Fifth Ave., New York 11,N.Y. + Canadian Sales: Bendix-Eclipse of Canada, itd., Windser, Ontaric, Canada 
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YOUR SEPIIC 


be wares 


least SOO gilicos 


j kort This septic tank and sewage-treatment model prepared by C. Wortar 
Iowa State College. won a ribbon in the ASAE Extension Committee's 
wa Wit 1 pany 1952 exhibit of demonstration models 


HOWRY-BERG 
Spiral Loader 


Buildings lowa State College tor a 


series on Mech anical Drying of Ear Corn 


POWER Blue mbbon motion pictures, announced by 
"2 TO FIT THE = 11.) McKitrick, University of Kentucky, tor 


Chairman | Maver, Purdue University 


were, first. “Farm Tract 


r Satety,’ prepared by 


the American Petroleum Institute, and, second 
A new activity this vear was a display ot 


sericultural engineering mation newslet 
ters. Several exhibits were lisplay 

A special teature provided tor those 
ested in extension activities was provided 


Fugene Carrington ot Allied Radio Corpora 


This efficient Spiral Loader, available in lengths from 19 to ‘ 
4) ft., transfers up to 17 bushels of small grain or shelled Extens 
corn per minute, spouting it from bin to truck. This versatile Society as a hanging emat 
unit can also be used for handling bulk cement from rail- 1 teaching throu ut the vear 
road cars to cement batching plants or on new construction r c many ASAE members 
iobs. A product of the Howry-Berg Steel & Iron Works, Inc., cations, industry and 
Air-Cooled Engine power for utmost dependability and most 
complete adaptability to the equipment. toward more effectively bringing to farm pe 

‘ Sale 
Such features as extremely compact design, light weight, mformatior 


heavy duty construction and all-weather AIR-COOLING 
adapt Wisconsin Engines to a great variety of equipment 
applications. And the wide choice of types and sizes, from 
3 to 30 hp., in single cylinder, 2- and 4-cylinder models 


Pittsburgh 


THE present rate planning and act 
ity the crety torward t 


permits the selection of a power unit that delivers exactly most successful 1953 Annual Meeting 1 
the right power to fit the machine and the job . . . without Pittsh so he Local Arrangements Commit 

INK CVE eature which will add te 
More and more designing engineers and power-wise farmers the value of the meeting A special effort ts 
are today specifying “WISCONSIN AIR-COOLED ENGINES” being made to attract a large student atten 

described and illustrated the booklet, ASAE tamily 
re 4 he w 


Magic’, which is yours for the asking. 


WISCONSIN MOTOR CORPORATION 


46, WISCONSIN 


A 7237-¥2 
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+h 
aig 
ze 
4 
7 % 
4 
“ — omigue, such as is used in determining the 
4 cycle single future to entertainment features 
y Jer models 3 to 9 + rtainmer cature 
ne: 
a 
tis 
Ve V type 4 cylinder 
world, is the seat of of most 
and few cities can boast of richer histor 
Pittsburgh is a city of friendly tolk — in tact 
it is the citv tor all ASAE members, therr tan 


Hog house located at Michigan 
State College, East Lansing 


\- 


SUMMER SUN 


TURN SUNLIGHT AND OFF 


These diagrams show how an overhang 


WINTER SUN 


shades the windows trom the high summer 
sun—but admits the winter sun which is 
lower in the sky. L°OcF has developed a 
Sun Angle Caleulator to help you compute 
sun problems, such as sun penetration into 
buildings, solar heat vain, and shading de- 
vices Available at $9.50. Write for fur 
ther information 


NEW HOG HOUSE USES WINTER SUN 
FOR WARMTH AND SANITATION 


Large windows face south bring 
winter Solar heat and the sun’s 
germicidal etfect together produce an 
ideal environment for 
possible the use central 
farrowing house, with consequent 


labor 


More sun and animal heat are 
kept this hog house the use 
insulating glass. This 
especially important feature dur- 
through glass. reduces condensa- 
tion the glass, keeping windows 


cleaner admit more sunlight 


Thermopane insulating makes 
buildings more comfortable work 
in. aids moisture control because 


with warmer air, ventilating 


are able carry off more 


moisture. This reduces rot and rust. 
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You can now get 
pane lower-cost double glazing 
buildings. made with 
heavy sheet glass, not pl ite glass. It 
has the same time-proved, metal-to- 
glass Bondermetic Seal* that has been 
proved in more than 2,500,000 


Thermopane insulating units. 


FREE 
FOLDER 


LOOK FOR THE WAME OM THE SEAL BETWEEN THE PANES ~~~ 


has blanket dry air between 
the panes. Farm 7 hermop ine Comes in 
three 44", 36" 60” and 
68”. Smaller units for ven- 
tilating sash have air space 
hermopane sold glass and build- 
ing supply distributors and dealers 


Mail the coupon for full 


Glass Co. 
1892 Nicholas Bldg., Toledo Ohio 


Please send me a free copy of “Improved Farm Build- 
ing Daylighting”. 


“IMPROVED 
Name 
FARM BUILDING ease 
DAYLIGHTING 
Town— State 
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PERSONALS ASAE MEMBERS 


“OUTSTANDING 
JOB” 


TRACTORS 


AND THEIR 


Richiakp Fo HakRINGTON, ts emploved as district engineer ot the 


Bearings Company of Ameria and 1s located at Davenport, lowa 


RaymMonp H Hetier recently accepted a position with the Robert 


Shaw Fulton Controls Co, Calif. His mew address is 848 

Olive Ave, Long Beach, Calit, care otf Mr Anna Heller, Apt. 2. He 

was tormerly experimental engineer at the John Deere Dubuque Tractor 
POWER UNITS 


K M_ HICKMAN was recently promoted trom the position of mar 


axer of agricultural sales to assistant sales manager of the Ewart plant 


ot Link Belt Company at Indianapolis, tor general products of that plant 
He has been with the Link-Belt Company since 1927 


Rosert FOU lerty, tormerly assistant combine engineer, Massey 


Harris, Ltd. 1s now employed as process engineer for Dominion Tar 
and Chemical Co. at Montreal 


. "yee 

delighted recommend 
Mark KiRKPATRICK, JR, formerly agricultural engineer in the 

research division of the US. Soil Conservation Service at Blacksburg, 


Va, is now in the employ of the International Harvester Company, and 


distinct the literature farm 
is located at Greensboro, 


tractor and all the industry stand 


to benetit by its publication I shall be delighted to engineering department of the University of Connecticut, Storrs 


FoF Prick, dean of agriculture, Oregon State College, and Craw 
roRD sales manager, National Rain Bird Sales and Engineering 
Corp, have accepted an invitation to spend two months in Brazil begin 


recommend it to anyone who may inquire regard 


ing authoritative this phase agricultural 


ning in September, in consultation on sprinkler Irrigation, especially as 
cheinceriny 


related to coffee production The invitation was received trom. the 


Director of Engineering 


k W aterlor 


H WORTHINGTON 
Researct 
Tractor Works 


secretary of agriculture ot the state of Sao Paulo, on behalt of the 
Institute da Agronomiuo Mr. Reid will deal with engineering phases of 
irrigation development and practice, and Dean Price will be concerned 


hn Deer 1 
‘ with educational facilities to meet requirements for traming personnel 


in various phases of irrigation work 


Sponsored the Ferguson Foundation was recently trom the Soil Conserva 
tron Service, USDA, as supervising agricultural engineer, to the US 


Naval Ammunition Depot, McAlester, Okla. as civil engineer 


1952 496 pages, 312 illustrations $6.50 


nics? to he in charge of the soil conservation program being under 
taken by the Depot personnel. The project 1s under the technical super 
vision of the Bureau of Yards and Docks, US) Navy 


COVERING: History of the Tractor » Power Measurement 


Thermodynamics Internal Combustion Engines Engine 


Frep W Rot has resigned as a member of the agricultural engi 
neering staff, University of Maine, to accept employment at the Southern 
Ilinor University, Carbondale, where he will handle the agricultural 


engineering phases ot the work in the institution's department of 


Cycle Valves and Timing Fuels and Combustion Trac- 


tor Fuels + Carburetion + Ignition, Engine Cooling, and , 
Aericuiture 


Lubrication Systems * Dirt Exclusion * Governors + Engine 


Cari RupMaN, who joined Link-Belt Company in 1947, and whe 
Types + Factors Affecting Engine Performance + Design since 1948 has specialized in the application ot Link-Belt chain and 


Features of the Tractor Engine * Mechanics of the Tractor sprockets to farm machinery, was recently appointed manager of agri 


cultural sales at the Ewart plant of the Company in Indianapolis t 


succeed Hickman 


Chassis + Hitches + Clutches and Brakes + Transmissions 
Differentials, and Final Drives * Power Take-Off, Belt Pul- 


ley, Power and Hydraulic Controls Traction Devices 


Norman C) Terer recently accepted a position with the farm build 
ne and rural housing division (BPISAF), US. Department of Agricul 
ture, and as located at the Tidewater Expermment Station, Holland, Va 


* Tractor Tests and Performance * Maintenance and Re- 


. s to rly associat enicultural engin orth arolina St 
pair + Tractor Power Cost Estimating end more! He was tormer associate a | al ¢ eer, North Carolina State 


advertising manager, Case Company, Racine 


Send today tor copy on 10-day approval 


aN esident ot ASAE, addressed the agricultural engineer 
ne Agricultural Institute ot Canada at its 42nd annua 
JOHN WILEY & SONS, INC. convention in June, on the subyect “The Tractor Down Through the 
Years iS a most interesting history of the development ot the 
440 Fourth Avenue New York 16, tractor its impact the agriculture the United States 


Copres of the address can be obtained on request direct te 
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tor. lo H P Corropy t ‘ transferred from his position as chiel 
operat Lower rade R District, USDI Bureau ot Reclama 
District © Bureau at Cody, Wve 
wes has restened as a tant protessor of agri 
ltural engineermy, Universit t Connecticut, to become agricultura 
engineer for Yankee States Distributors at Storrs, Conn 
Hirman W Gi } nr tant t 
it AN as pro t ASSIST AT dar 
| 
4 
| 
pa 
ve 
Wirt 


There’s mystery why the farm tractor can take 
almost any job, from cultivating lifting loads, the mere 
attachment different implement. 

built take it. Each part strongly made strongly 
assembled. Farm equipment makers, famed for their high 


standards quality, realize that product can stronger 


than its fasteners, insist such rugged RB&W products as... 


Slotted recessed head Tapping Screws threaded close 
the head hold thin gauges sheet metal. 
The new short square Carriage Bolts ...designed for farm 
equipment. Can used thin metal sections with the 
square hole punched only one section. 
Bolts and Cap Screws all varieties heat-treated 
obtain the best combination tensile strength, tough- 
ness and ductility for heavy load conditions. 


RUSSELL, BURDSALL WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los 
Angeles, Calif. Additional sales offices at: Philadelphia, Detroit, 
Chicago, Dallas, Oakland. Sales agents at: Portland, Seattle. 


106 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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did this work horse get strong? 
2. 
RB&W proud that the strength its products helping 
make strong the superior farm equipment America. 
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For New Buildings 


For Maintenance, Repair 


Plywood farm structures are strong, rigid, 
tight, draft free Plywood's two way 
pone! strength means you can build with 
fewer framing members 


easy to hondle 


Large, light ponels 


and work save time on all your main 


tenance and repair jobs. No special 


tools are needed! 


want 


Plywood buildings are light, vet rigid 


Portable buildings of plywood move 


eusily, won't rack apart: Two way panel 


strength saves you work ond worry 


Plywood is ideal for farm homes —re- 
modeling, too. Can't be beat tor cabinets, 
for sheathing. sub 
reta mber 


built ins, paneling 
flooring, siding Ask vo 


deoler! 


PLywoop 


Two-way 
strengt 


Cross-lamination gives 
strength across the panel, 


strength along the 


modern panel material that ts: 


@ Large Size 
@ Light Weight 


Splitproof 
@ Puncture-proof 


@ Real Wood @ Kick-proof 
@ Easy to Work @ Extra Strong 
®@ Durable* @ Extra Rigid 


only plywood combines all these important 


advantages. Here’s why: 


ood extra strong along the grain. Plywood 


bonded 


plys running opposite directions. plywood, 


per- 
with the grain alternate 
the natural the wood works 


wo wavs, 


unique advantages make the all- 
purpose farm Anyone can work with 
plywood; only ordinary skill and ordinary 
pentry tools are Plywood cuts building 
time as much as 50% . Means stronger, more 


rigd construction, long-time investment value. 


Learn more about farm advantages. 
for 28-page booklet, Better Farm Buildings 
With kaxtenior Plywood. Send le to Douglas Fir 


Plywood Tacoma Washington. 


"Durable EXTERIOR-TYPE plywood can 
even be boiled in water! It's made with 
100% waterproof gives. Use EXTERIOR 
for all farm service buildings; the reg 
istered EXT.DFPA on the panel edge is 
positive identification. Inside the farm 
home, use Interior-type Douglas fir ply- 


wood. Ask your retail lumber dealer! 


Large. light, Extra Strong Panels of Real Wood 


The persor helow have applied for 

imine € rshit r for transfer 

gra the American Societ 

Ag tural Engineers) Members of the Society 

end or object to any of these 

ay ants 1 write the tary of the 

ety at 

4 KIK 4 R I 
I 

Kya IAM 4 Farn 


Applicants for Membership 


Water & Power ( Lx 
r St, W, Montreal, Canada 
Maxwt N Aur ltural 
r, Capper P cations, | Topeka, Kans 
Bi no, B € —Repairman, Hiedrick B 
Roa Woodland, Calit 
Britt, Grrow D —Project supervisor, (SCS 
USDA, div of research, New Brunswick, NJ 


BUCKLEY, EDWIN 
Fitth & Liberty Ave 


}—Engineer, Dravo Cory 


Pittsburgh 22, Pa 


CROIANT, ELMER E—Tool supervisor, Wis 
consin Axle Div, Timken-Detroit Axle Ce 
$67 High St, Oshkosh, Wis 

Pooeriey, F—Rural architect, (BPI 
SAB), USDA, Div. ot Farm Bldgs & Rural 
Housing Agruultural  Researct Center 


Beltsville, Md 


PveRSON, RaYMOND Lo — Extension architect 


ener. ext, Kansas State College, Manhattan 
Ka 

HARSTIOK H —Chet ef cer 
‘ pme lept Internat Harvester 
( McCor kW Blue Island & 
Western Ave, Chicaxo &, Tl 

Hatser. Victor I stant superintendent, 


Irrigation 


Exper 


A&M Collexe Okla 
Hester, Marys cess control ma 
Lone Star Cement Corp, Demopolis, Ala 
Hupnart, Joun W 


design 


thwest Equipment C« 


engineer, Sou 


Prvay St, Dallas, Texas 

Herp, enaincer, Thomas 
Hydraulic Speed Control Mclear 
Wichita, Kans 

Kamer, Dwight F —Gra es ent, dar 
ener dept, Michigan State College, bast 
Lansing, Mict 

Donatp S—Sales & factory 


tive, Butler Mtg Se 
Kansas Citv, Mi 


Love JouN Ma 
& Foundry Ce 1 ard St, Brook 
Merpprks, Diwry ty agricultural 
ment, Ga. Service, Extension 
t Gra 
Mort WH M —Resear Issista 
Pati M M —Graduate student, engr 
oO State Un tv, Columbus, O 
RANSFER MEMBERSHIP GRADE 
Mowrr AL KER S—Associate professor of 
ir tural engineering, Pennsylvania State 
College, State College, Pa Athhiate to As 
sociate Member 
GoRDON Wo —Assistant field test engt 
eer, John Deere Dubuque Tractor Works 
Dut c, lowa (Associate Member to Men 
ODM AL ( O —Irriwat specialist 
Ax Service, versity ot 
x, i Wy Athliate ¢ As 
Member 
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Only Plywood Brings You All The Advantages 
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ALL-WHEEL STE 


Wheel Drive and All-Wheel 

which any rear drive, front 
steer machine can equal the ma- 
neuverability, power-at-the-blade, and all-around 
With All-Wheel Drive, there are idling front 


wheels dead front end consume power and 
decrease operating efficiency. All weight driv- 


MPANY 


ALL-WHEEL DRIVE 


ing wheels—front and rear—contributing 100% 
traction and utilizing the full power the engine. 

All-Wheel Steer provides unequalled maneuver- 
ability; saves time every job; makes possible 
work places where ordinary motor graders 
cannot go—do things they cannot do. 

Get the complete story the many additional 
features these outstanding graders from your 
A-W distributor, send for the latest bulletins. 


Like the Hunter and His Dog... 


performance 
features 


Super preciuon 
tips DRILLED and MILLED 
for uniform spray ond 


exoct volume control The investment ao farmer mokes in cher 
« Interchangeable orifice iis e@ pment and time will depend 
tips in every type and bly produce a profit when Teelet Spray 
capacity from one gallon Nozzles are stalled on the spr om 


per hour ond up Teelet nozzies are pre fe to pro 
* fleven different spray vide the best in performance from both 
angles from 0 (solid equipment and chemicals. Proved by test 
stream) to 150 n every type of farm spraying. For com 
Unconditionally guaran plete information, write for Bulletin 58 
teed tor performance the nprehensive reference manua 
as specified for farm spray norzies, strainers and 


© Factory inspection and fittings 
test of all nozzles and 
tips before shipment 


SPRAYING SYSTEMS 
3226 RANDOLPH ST. © BELLWOOD, ILLINOIS 
Write for Bulletin 58 


and 


are behind 


“WHEELS 


Our constant search for wheel improve- 
ment takes ALL factors into account 


The design WHEELS and 
HUBS 


The design SPINDLES 
and AXLES 


Selection ade- 
quate anti-friction 
BEARINGS 


Selection 
suitable closure 


types and sizes 
rubber TIRES 


May 
assist you 
cost reduction 
through our 
PACKAGE 


NEWS FROM ADVERTISERS 


New Products and | 
AGRIC TURAL ENGINEERING Advertisers 


K act tr he time the hav os picked up there is a constant 
vement to the bale chamber. This action saves wear and tear on the 
tire mechanism and reduces the shattering of valuable leaves. The 
baler ts offered with erth ne or standard power take-off 


All we gz | ire cet and close together It 
fivw ct i 4 Act ird aga Cun dae 
mecha selt taine and = autor 
retra tr t tl adjustable teed auger Six years of 
ind provement on prototvpes im many different sections of tl 
and varying preceded the 


Cushion Seat Catalog 


juipment manutacturers 

COVE x standard a sca 

Are to ecrs 

‘ A broader ce of covermeg a 

bis) availa een flex 

K i ted ck, black ar il leather, foam rut 
rubberized curled hai, telt, coil springs springs 
valve air bags. Miulsco engineers are also avatlable tor cons 


special seating problems 


Crop Dryer Manufacturers Organize 
M'™ ot the crop drying equipment industry at a recent meetit 


1 themselves int New trade association 


mano have oreaniz 


Objectives of the tion include user 


educ n, market expansion 
technical improvement and manutacturing problems common to the in 


stry. Seventeen firms compose the present organization 
Othcers elected are) President, J. Ro Mavner, Martin Steel Produc 
Corp, Mansh Oh: Vice-President, James Moore, Petrson-} 
Company, Lexington, Ky Treasurer, B ©. Mathews, Amer 
t | Lake, Hl 


associatior 
Mavner, Mc and Mathews were 
Manutacturing Co, Columbus, Nebraska, Crom 
Co, Des Moines, Lowa, and Nolan Mit 


1 exccutive 


nent Co xan 
he association ¢ nex trom th nanutac 
prov has been made tor membership to come also from 


alhed organizati 


Such groups may consist of imstitutions, associa 
ions, suppliers, publications, research agencies, or individuals having a 


nterest he expansion and development ot the art and science 
of crop drving 


Members report that although the tavorable harvest conditions of 


xreatly stimulated crop itioning and crop drying, the practice 
itely established on an every year” basis. In any year proper 
drying can make good crops better, The pioneers ot activity now 


sav thev are ready to show the Americar ner that he can “win in °S2 


Frank | Zink has been electe © serve as secretary of th 
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thr the 4 t ha top feed w h makes for 
Ag New Idea wire-tie baler 
PS 
ushroning 
o> mi Selection of op 


contoured strips— both are 
familiar practices controlling water and holding soil. 


But, work them requires constant maneuvering some sort—following 
winding contours, making short turns, cutting back catch point rows. 


just where Oliver tractor, for example, makes every operation 
are grouped convenient reach toe fingertip. Brake and 
clutch pedals are right front you. You're seated the restful 
spring seat, adjustable your weight and leg length. For stand-up 


Double-Disc Brakes 
driving the spacious platform, you merely push the seat back. 


Swinging around row ends easy, too. Your Oliver equipped 


with double-disc brakes quick-acting, smooth, safe. The famous Direct 


— 


Drive Power Take-Off eliminates shifting and re-shifting the operation 
PTO-driven machines. With the hydraulic system 

you can even change working depth with flip electric switch. The 
OLIVER Corporation, 400 West Madison Street, Chicago 


OLIVER 


FARM MACHINERY’’ 
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Rubber Spring Seat 


¥ 
S Qr 
¥ 
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WATERPROOF 
SISAL REINFORCED 
PROTECTIVE PAPERS 


Farmers have proved SISALKRAFT 


provides dependable protection 


For over years many uses SISALKRAFT Products 
the farm have proved this tough, waterproof 
protective paper worthy your highest endorse- 
Write for complete information ALL farm 


uses SISALKRAFT and SISALATION, 


THE SISALKRAFT CO. 


Dept AED 205 W. Wacker Drive, Chicago 6, Illinois 
New York 17, New York e San Francisco 5, California 


Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


One copy $9.80 


Iwo or more 
$2.40 each 


ONLY binder that 
book! Made durable 
imitation leather, nicely stamped 
front cover and backbone, with name 
journal and year and volume num- 
ber, preserve your journals 
your own binding home few minutes. 
Instructions easy follow. Mail coupon for full 
information, binder 10-day free trial. 


SUCKRERT LOOSE-LEAFP COVER CO 
244 West Larned Mich 


postpaid hinders for Agricultural 


neimeermys for years 


Will remit in 10 days or return binders collect 
Name 

Address 

State 


Ser * at its headquart 


he American Societ conducts a Personnel 


ne 


ligar as a cie 


e ir af | engineers seek 
ent mploy 
f their se without 


‘ tp—APRIT —W MAY 


NEW POSTTIONS OPEN 


INSTRUCTOR ir ineering to teach farm shop. farn 

etures and farm t students in agriculture and agricu 
tural engineering, ir Hege in the Southw Vacancy to be 

ed September BS deg in agr | engineering or 
equivalent and one or ) ars teaching experience, or MS deg without 
experience Good oF or advancement Su ‘r term teaching 
require Approximately S weeks vacation. Salary m). 12 mo. basis 


AGRICULTURAL ENGINEER junior or intermediate vo 
instructor, to teach tractors and farm machinery in a state college in th 
Southwest. BS deg in agricultural enginee cg. or alent. Farm back 
ground and experience in teaching agricultural in college or 
mal agriculture. work in farm equipment or mechanized 


farming operation Good personality, abi y to cooperate and get along 
with others, tnitiative and imagination to develop ou anding program 
Age 25-40 Salary. junior rating $3760-4580 range. intermediate $4360 

vw) range emo Additional if required to teach summer term 


O. 740-580 


RESEARCH FELLOWSHIP in farm power and machinery in a state 
college in the Southeast Project work on picking principles and estab 
lishment of specifications for the functional design of peanut picking 
machines Half time for scholastic work toward MS deg BS deg in 
axricultural engineering, or equivalent, with B average or better, and 
genuine interest in research and in the design and development of farm 
machinery Early appointment desired Appointment for 2 yr Spon 
wored by a manufacturer of farm equipment Salary $1500 plus living 
expenses during field operations O-741-581 


INSTRUCTOR or assistant professor of agricultural engineering for 
teaching farm power and research in farm machinery in a id grant 
intversity in the Northeast MS deg preferred BS deg acceptable if 
applicant has had several years of teaching or commercial experience 
Interest in college work and ability to fit into the department and com 
munity Opportunity for advancement good Work on advanced degree 
ip to 6 credits per semester permitted. Salary open O-743-582 


NEW POSITIONS WANTED 


DESIGN. development. research, or sales. in farm structures, rural 


electr or soll and water field. with manufacturer. processor, distributor 
r consultant, preferably on West Coast BS deg in agricultural engineer 
ne 1950. lowa State College Farm background Construction eng) 
neer 7 mo Agricultural engineer with government agency one year 
War enlisted service in Navy. 2yr Married Axe 25. No disability 
Available October 1. Salary open W -735-133 

1) GN. development, research, sales or service power and ma 


agricultural 
arming © 


chinery. soil and water or work in several branches of 
neering. with manufacturer, processor, distributor, or 


engi 
tior 


preferably in New Menxice Arizona, Colorado, or California BS deg in 
agricultural engineering. February, 1951, New Mexico College of Agricu 

ture Irrigated farm background Conservation work with Office of 
Indian Affairs since graduatior neluding supervision of design, engineer 
ng Work, and earthwork constructior Single Age Slight weakness 
t wer legs due to polio Available on 20 days notice Salary $4200 
W-739-134 

i 


PROFESSIONAL DIRECTORY 


FRANK ZINK ASSOCIATES 


Agricultural Engineers 


Frank J. Zink Earl D. Anderson 


Wendel! C. Dean 


Development Design Research Markets Public Relations 


Boarp oF Trade BLoG., Cnicaco 4, Tel. HArrison 7-0722 


RATES: Announcements under the heading ‘'Professional Directory’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of $1 00 
per line per issue; 50 cents per line to ASAE members. Minimum 
charge, four-line basis Uniform style setup. Copy must be received 
by first of month of publication 
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ine 
iF ay ~ charge, and information or how to use it will be furnished by the Society aie a 
& rhe ety does not investigate or guarantee the representations made 
ns ve listing of sitions 
Open’ and ‘Positions Wanted n file at the Society's office. and infor 
K had on request Agricultura! Engineer’ as used in these listings. is not 
imply any sf evel proficiency, or registration, or 
— ense & professional engineer 
©-731-579 
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Turret lathe tractor, hone harrow, shaper spreader 
they all depend New Departures reduce costs 
they reduce friction. Factory machines and farm imple- 
ments alike start more easily carry their loads more 
efficiently preserve their precision through longer 
useful life because New Departures are accurately 
made, friction-free. 


The Great Ball New Departure your guide top 
quality ball bearings top service bearing applica- 
tion. Anyone who designs builds, sells services farm 
machinery implements will well keep his eye 


the Products Builds 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 


é 
every 
: 
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ROLLS 
fr 
i 


Timken bearing application cylinder shaft 
ammermill—another farm 
machine which the agricultural engineer has 
solved three his biggest design problems 
using Timken bearings. Two double- 
are used. The bearing housing 


EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


sealed against dust, has Alemite pro- 
vide for simple, economical grease lubrication. 


How Fairbanks-Morse engineers solve dust 
and shock load problems hammermill 


NOT JUST BALL 


The assurance 


better design 


THE TIMKEN TAPERED ROLLER 


carry heavy shock loads and 

keep out dust, 
engineers specify that hammermill 
cylinder shafts mounted 
tapered roller bearings. 


Line contact between the rollers 
and races Timken bearings gives 
them extra load-carrying 
rollers and races are case-carburized 
give them tough, shock-resistant 
core and har wear-resistant 
surface. The tapered construction 
Timken bearings enables them 
both radial and thrust loads any 
combination. 

Timken bearings make closures 
more effective keeping housings 
and shaft concentric. Dust and dirt 
are kept out; lubricant kept in. And 
Timken bearings make for easier 
hammermill operation because their 


Roller 


EQUIPPED 


BEARING TAKES RADIAL 


AND THRUST 


true rolling motion and incredibly 
smooth surface finish practically 
eliminate friction. Moving parts rotate 
more freely. 

More and more implement engi- 
neers are turning Timken bearings 
solve these three big design prob- 
lems: dirt, combination loads, 
ease operation. And that means 
more and more implement users are 
assured longer implement life, less 
chance breakdowns the field, 
higher speeds and less frequent lubri- 
cation. 


For more information about Tim- 
ken bearings, write now for your free 
copy Roller ‘Bearing 
Practice Current Farm Machinery 
Applications”. The Timken Roller 
Bearing Company, Canton Ohio. 
Cable address: 


LOADS ANY COMBINATION 


Pe. 
TIMKEN 
BEARING 
4 
* 
4 


